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CHROMANG .... . Modified 19/9 
CHROMEND K .... 19/9 

CHROMEND K-Mo. . . 18/8 Mo (Type 316) 
CHROMEND 19/9 Cb. . 19/9 Cb. 


(All in all, Arcos makes 36 grades 
of stainiess and alloy electrodes) 


Prien stainless and alloy electrodes are now being 
produced in two Arcos plants. The Pasehall Plant, recently put in 


partial operation, is already speeding the production of electrodes, 


and the near future will bring a éreatly increased Areos capacity. 
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Boston, Mass. (Beimont), H. Boker & Co., Inc. Los Angeles, Calif. Victor Equipment Co. 

W. E. Fluke Milwaukee, Wis. Machinery & Welder Corp. 
Buftalo, N.Y. .Root, Neal & Co Moline, ttl. Machinery & Welder Corp. 
Chicago, it... . .Machinery & Welder Corp New Orleans, La. Wm. D. Seymour Co. 
Cincinnati, Ohio. . ....-Willilams & Co., Inc New York, N. Y. H. Boker & Co., Inc. 


Cleveland, Ohio ...... Williams & Co., Inc. Oklahoma City, Okla. . Hart Industrial Supply Co. 
Columbus, Ohio . .. Williams & Co., Inc Pampa, Texas Hart Industrial Supply Co. 





Detroit, Michigan. ...C. E. Philips & Co., Inc Pittsburgh, Pa. > Williams & Co., Inc. 
Erie, Penna. . Boyd Welding Co. Rochester, N. Y. Welding Supply Co. 
Fresno, Calif. Victor Equipment Co San Francisco, Calif... Victor Equipment Co. 
Ft. Wayne, Ind..Wayne Welding Sup. Co., Inc. Seattle, Wash. Victor Equipment Co. 
Honotulu, Hawaii. Hawaiian Gas Products, Ltd. St. Louis, Mo. .Machinery & Welder Corp. “Q U A LI T y A E LD Ny 
Houston, Texas. .Champion Rivet Co. of Texas Syracuse, N. Y. . Welding Supply Co. 
Kansas City, Mo..Welders Supply & Repair Co. Wichita, Kansas..............Watkins, Inc. 
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Design and Construction of Under- 


_ 
Ts 


frames for All-Welded Railroad 


Passenger Cars 


By J. E. Candlin, Jr., and A. M. Unger’ 


HE American Railroads have been very successful 
in the handling of passengers with comfort and 
speed for they have always emphasized passenger 
safety. The careful design of railway passenger cars 
the most important reason for the remarkable safety 
record that has been established. Before the era of 
lightweight cars, safety was accomplished by the use 
f excess metal in the construction, but with the intro 
of modern streamlined trains during the last 
ecade, the premium placed on lightweight construction 
ld not permit an inefficient design to be used. 
luced weight is now very important in the in 
, since the railroads have been forced, by competi 
to operate at the greatest possible efficiency, and 
the use of lightweight equipment allows longer trains 


t Prize Award paper in Class C Railroads Division of the 1940-42 
trial Progress Award Program sponsored by The James F. Lincoln Arc 
g Foundation, Cleveland, Ohio. The award papers showed a possible 

; 153,000,000 


f $1,825,000,000, including 7,000,000 tons of steel and 
s of labor available by application of arc welding 
Assistant to Superintendent, 

Chicago, Ill 


tant Engineer of Passenger Cars and 
ely, Pullman-Standard Car Mfg. Co 
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The Modern All-Welded Steel Passenger Car 
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and higher scheduled speeds. During this last 10-yr 
period, many new materials have been made available 
for car construction and new methods of fabrication and 
assembly have been developed. The designer must 
choose the right materials for construction, use the 
proper amount of material to withstand the forces en 
countered and assemble the material by the most 
efficient method. 

Given the proper material, it is not enough to use the 
correct amount without providing sufficient connection 
between the varioug parts. Welding is the most im 
portant gift given the railway car designer for his use 
in producing a lightweight steel car. In using this tool 
he can keep the cost of construction as low as possible 
by eliminating the use of expensive dies and machinery. 
The maintenance kept low due to the 
omission of lap joints which invite corrosion. He can 
design a structure that is welded into a unit instead of 
one which is a collection of parts He can build a 
structure which has the exact properties he desires in 


costs also are 
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stead of using a rolled or pressed section which is avail- 
able. As a result, the strength of the finished car can 
be increased when less material is used. 

For many years, all structural parts of a railway 
passenger car, whether of rolled or cast steel, were 
riveted together. When welding was first introduced, 
it was used only on minor parts that carried no important 
loads. As welding was developed, it soon proved eco 
nomical in other parts of the car, and today very few 
non-welded parts are used. Even these are being re- 
placed one by one with welded assemblies. Since 1936, 
the standard construction for steel passenger cars has 
been the all-welded car (see Fig. 1). 


Specifications and Design 


A railway car structure may be divided into two 
principal parts: the superstructure, that portion of the 
car which is above the floor line; and the underframe, 
that portion below the floor. The sides, roof and ends 
whichcompose the superstructure of the car were previously 
of riveted construction but are now all welded. For 
each side or end, the framing is all assembled by arc 
welding the rolled and pressed members together into 
a framework. All the sheets are arc welded together to 
form a covering for the framework. This large covering 
sheet is then spot welded to the framework to form a 
finished side or end. 

Welding has also replaced riveting in the underframe. 
The underframe is made up of many parts as shown in 
Fig. 2; the principal member is the ‘backbone’ com- 
prising the “‘center sill’ and the extending portion of it 
which is called the ‘draft sill.”’ 

The latest item on the car to be changed to an arc- 
welded design was the draft sill structure. The coupler 
is attached to the draft sill as shown in Fig. 3. The 
underframe must be designed to support the floor loads 
as well as the forces from adjacent cars which are con 
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Fig. 2—Plan View of Underframe 
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tinually pushing and pulling while the train is jr 
tion. 
mitted to the draft sill at point A. These forces 
a result of the train starting and stopping and 
present while the train is in motion. The design , 


re 


draft sill is a very important problem because of the | 








The buffing forces from the coupler are tra; 


stresses involved and because the draft sill is subi 


high impact and fatigue (see also Fig. 4). 

The need for a strong center sill construction 
has been apparent and was recognized by the G 
ment in 1912 when the post office department appr 
the first 
Steel Railway Post Office Cars.’’ This document 
the first general specification for construction 


railway passenger cars and has been revised five times 


a period of 26 yrs. The last revision was made it 
Although no general specification such as this 
adopted by the Association of American Ra 
during this period, the Post Office Specificatior 


followed by the leaders in the car-building industry for 
the construction of all cars whether they were to carn 
It was assumed, of course, that the pr 
tection of passengers was as important as the protectior 


mail or not. 
of mail and mail clerks. 


strength. 


With the above thoughts in mind, and in an effort 
to compel all railroads and car builders to build } 
that would provide maximum safety, the Associat 





of American Railroads adopted as recommended pr 
in the latter part of 1939, “Specification for the ( 


tion of New Passenger Equipment Cars.”’ This 5 


fication was written to cover all cars operating 
senger trains, whether mail, express, baggag« 


passengers only, and, because it was by far a more! 
specification than that of the Post Office Departm 
this new set of rules was destined to affect the ent 


building industry. 
For many years, previous to the adoptio! 
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Fig. 3—Side View of Draft Sill 
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“General Specification for the Constructior 
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Moreover, definite advantages 


could be claimed by making all cars in a train of equi 
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Fig. 4—Method of Calculating Strength of Draft Sill 


AAR. of their first code covering construction of then existing rules for construction Experience im 
ger cars, welding was not generally used in the operating cars over a long period has shown the riveted 
industry and the railroads had a choice, for the im type of construction to be well engineered for passenger 
portant draft sill, of using a construction of rolled steel safety. The cast draft sill was, of necessity, penalized 
in riveted form or a huge steel casting. The riveted in weight and cost because it was impossible to make 
structure, while considerably lighter and less expensive a casting with very thin walls. The additional metal 
than the casting, was of ample strength to meet the used was also necessary because of the allowance that 
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Fig. 5—Attaching Cast Draft Sill to Center Sill 
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requirements for the dr 
be summarized as folloy 
3): 

1. The draft sill sho 
horizontal load of 800. 
plied at the rear stops 
with the center of the cou 
out permanent deformat 
force represents the maxi 
on the coupler. (This | 
ally applied in a “sque 
which is sponsored by th 
ation, this test to be m 
new designs.) 

2. It should resist a hori 

load of 500,000 Ib. applied o: 
treme end (B) at a point 12 
above the coupler line. Thi 
tion of the sill is called the 
end sill.’’ This force represent 
maximum load on a “buffir 
vice’ that is sometimes 
this location. 
3. The center end 
resist an upward thrust of 
Ib. (C) at any position th 
Fig. 6—Completed Underframe with Cast Draft Sill may take. This force s! 
considered as being applied 
well as at C, and it represent 
must be made for porosity in a casting. (The A.A.R. maximum climbing force of the couplers. The cent 
specifications state that the allowable tensile stress sill is made to extend almost to the center lin 
of cast metal shall be limited to 80% of that allowed face of the coupler so that a conventional coupler 
for rolled metals.) adjoining car cannot slide vertically upward 1 

Just before the new A.A.R. rules took effect, some engage. This arrangement meets the anticlimbi 
welding was used in the draft sill but this was limited quirements of the specification. 
to attachment of castings to rolled sections and plates. 4. The coupler carrier (£) should stand 
The engineer designed the center sill to run all the way downward load of 100,000 lb. applied at any 
to the end of the car and supplemented it with a few position. The carrier is actually spring suspe: 
steel castings. In this way the draft sill became an the member just below it may be made to meet 
integral part of the center sill. This was possible be- rule. 
cause at that time a buffing device was used to relieve 5. The body center plate should be attach 
the coupler of a portion of the buffing load. to resist a force of 250,000 Ib. applied in any di: 

After the adoption of the A.A.R. specifications which as at F and G. This represents the force that 
provide for the use of tight-locking couplers without be set up by the truck in resisting telescopi 
a buffing device, it was necessary to add great strength cars. 
to the draft sill which addition would probably double 6. Each main vertical end post (a portio1 
the weight of this member. This large addition in is shown on the sketch) should be of suffici 
weight allowed the casting construction to compete on an area and should be attached to the end sill 
equal basis with the riveted construction; in fact, the resist a horizontal load of 300,000 Ib. applied 
engineer found it difficult to provide sufficient rivets to above the end sill. These posts are anti-te! 
meet the required strength. The steel casting, although members and together they afford a resistanc 
heavier, could easily be made to comply with the new |b. 
requirements and was used on several of the succeeding Referring to items 1, 2 and 6, above, it is ev! 
designs (see Figs. 5 and 6). the draft sill must be designed to stand a | 

After an analysis of various types of construction proximately 800,000 Ib. applied on its end 

and materials, it became evident that welded assemblies any position. This accounts for the seriou 
would provide outstanding advantages and that an in weight over the old designs where this 
entirely arc-welded draft sill could be designed, which applied at one point only. 
would be stronger, lighter and less expensive than either 7. All vertical reactions due to any of 
a riveted or cast sill. The introduction of the modern forces or moments may be resisted by the bo 
low-alloy, high-tensile steels made the welded draft sill and the framing at K. 
a much better construction than a cast draft sill because 
of the additional saving that could be made due to the 
use of this steel. Figure 7 shows an all-welded alloy- 
steel draft sill. 


A.A.R. Specifications 


Since the A.A.R. specifications are new to many men 
in the business, the following will serve to explain 
briefly the main points to be considered. The _strength Fig. 7—Welded Dratt Sill 
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Fig. 8—Assembly{ofJW elded§Draft Sill 
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Fig. 9—Details of Draft Lugs 
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Method of Calculating 


For the first two parts of the 
specification in | and 2, p. 312, it 
was found, on very careful analysis, 
that the following method of calcu- 
lation would apply (see Fig. 4): 





F = Fiberstress at extreme fiber 

of section. 

Section modulus at top of 
section. 

Section modulus at bottom 
of section 

Minimum section modulus 

Area of section. 


The stress at any section due to 
the load of 500,000 Ib. applied 
12 in. above center line of coup- 
ler: 


P 500,000 500,000 Y 
oe ee 


The stress at any section between a ee es "i te The d 
the center line of bolster and 
rear draft lug due to the load of 
800,000 Ib. applied at the rear 
draft lug: 


Fig. 10—Completed Underframe with Welded Draft Sill 


800,000 . 800,000X and the center line of end post due to the 800,00 
F= > + a lb. load: 
b : " 
800,000Z 


The stress at any section between the rear draft lug S 
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Fig. 11—Welded Center Filler points. 
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(f) The coupler carrier should be checked for a 
force of 100,000 lb. downward at any coupler position. 

(g) The entire job should be calculated carefully 
to make sure that the small details are adequate and 
that the welds are properly specified 

Several “‘squeeze tests’ have been made on welded 
cars having welded draft sills designed in this way 
These tests were made at the Altoona shops of the 
Pennsylvania Railroad. During one of these tests, 
strain gages were applied to the various parts of the car, 
particularly the draft sill. It was found that the 
stresses in the draft sill followed very closely the cal 
culated stresses and that a// stresses were well below 
the yield strength of the material. Furthermore, at 
least 1000 draft sills that were calculated in this way 
have been constructed and not a single service failure has 
appeared. With one exce ption, ill of the cars built since 
the design of this type ol draft sill have used the welded 
type. It has been used on aluminum cars as well. This 
experience with welded draft sills proves beyond a doubt 


- that, for equal weight, no other construction could be 


used to give greater Ssaltety o1 lower cost 
Fig. 12—Sub-Assembly of Welded Center Filler 


y Details of Construction 


The dimensions X, and Z are measured from the 


center of gravity to the straight lines drawn as shown in The construction details and assembly of the all 
Fig. 4. welded draft sill are shown in Figs. 8 and 9 Che mem 
[he above formulas, when used so as to give stresses _ ber is principally of a box section comprising two vertical 


elow the yield point of the material by sufficient web members each in. thick, a top plate '/, in. thick 
nargin for safety in the so-called ‘‘squeeze test’’ referred and a bottom plate '/, in. thick. It is spliced to the 
) previously, will give the plate thickness necessary center sill with a butt weld and reinforcing plates at 
form a satisfactory draft sill. Of course, detailed top and bottom as shown just to the left of the bolster. 
study must be made of the following points: The entire weight of the car body is carried to the truck 
The center of gravity of the centersill should at the center of thg bolster where a ‘‘center filler’’ 
in approximately the same horizontal plane as the (shown as a casting) is used. The center sill is made 
enter of gravity of the draft sill so that no moments by welding the toe of a rolled angle to the stem of a 
will be set up at the splice between these two members. rolled tee to form a J-C section and it is supported on 
Where no eccentricity exists at the splice, the bending the load-carrying sides at approximately 8 it. 6 in. 
moment in the sill at the bolster is very low because centers by the ‘‘cross bearers’’ which are welded | 
{ the great stiffness of the draft sill. Thissmall moment sections built up from plate to form a tapered beam. 
in be ignored. Figure 10 shows the complete welded underirame. 
The draft lugs should be checked carefully to The bolster is a double-webbed welded member which 
make sure that they are backed up by sufficient ribbing carries the entire body weight to the center filler. All 
) that no upsetting will occur in the ribs. This will cross members are welded to the side sill and center 
prevent failure of the weld between the lug face and the sill. The center filler, which previously has been a 
lraft sill web. casting, was plug-welded to the webs of the center sill. 
Due to the fact that the load 
s applied on the draft lug face over 
1 area whose center lies about 1 
. rom the center of the web which a) co Een 
must ultimately take this load, a 
iorzontal rotating moment (J) 
vill be present. This moment must 
resisted in part by the top plate 
i the draft sill, partly by the bottom 
lange and horizontal ribbing on the 
wed and partly by the draft gear 
wner which is bolted to the bot 
‘om of the draft sill under the draft 
gear (see Figs. 3 and 4). 
¢) Itis important to investigate 
center end sill’’ to make sure 
. there is enough resistance at 
iat point to develop 500,000 Ib. and 
“at the attachment of the buffer 
eam to the webs and top plate of 
tie draft sill will transfer this force 
into the draft sill. 
_\¢) The center end sill should be 
checked for strength to resist the 


‘orce of 100,000 Ib. upward at both 
points, 
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Fig. 13—Welded Center Filler Applied to Draft Sill 
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A new welded center filler is shown in Figs. 11, 12 and 
13. This has lately been applied to one new passenger 
car for trial and, after being proved successful, is to 
be incorporated in future cars as standard practice. 
The welded center filler saves a large percentage of 
weight since the cross ribs are welded directly to the 
center sill, eliminating the entire side webs of the cast 
type. The “center plate’ (see Fig. 3) which is the 
swivel bearing to the truck is riveted in place because 
it must be removed when wear takes place. The center 
filler and center plate are interlocked as a safety measure 
in case the rivets are sheared by the force of 250,000 
lb. referred to in item 5 under “A.A.R. Specifications.” 

The details of the draft lug attachment are shown 
in Fig. 9. The center lug which is a small steel casting 
must take most of the thrust from the coupler. It is 
cast with two legs which project through holes in the 
web of the sill to which they are welded. These legs 
are in turn welded to longitudinal ribbing which dis- 
tritute the twisting moment described in item (c) under 
‘“Method of Calculating.’’ Elimination of this casting 
and substitution with an arc-welded steel lug are being 
considered at the present time because of the uncertainty 
connected with the use of a casting. 

Directly below the draft lugs, the draft gear carrier 
is bolted to the bottom of the draft sill (see Fig. 14) 
This piece serves to support the draft gear and coupler 
tail knuckle (which must be removed periodically) but 
at the same time the carrier ties the lower flanges of the 
sill together to resist spreading, closing or twisting, 
in case of a severe blow on the coupler. 

Before the end of 1939, steel castings were always 
used for the center filler, draft lug housings and center 
end sills. The center end sill now used is entirely arc 
welded from plates and rolled channels. The vertical 
end posts are attached to the vertical portion of the 
end sill by welding through slots as well as by two 


a 


Fig. 14—-Welded Draft Gear Carrier 


fillet welds about 2 ft. in length. The end 
a rolled CB section, but, because the web of this sectio: 
does not have sufficient area to meet the rules 
is burned out and a thicker one welded in for 
of about 3 ft. above the end sill 


pn 


Welding of Draft Sill 


Fabrication of the welded draft sill is begun with 


assembly of the web plates. In this subassembl 
tion the draft lugs are located in the proper positiot 


sufficient to hold the draft lug parts in their 





Fig. 15—Positioning of Draft Sill 
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the web plates by means of a locating jig. The pat 
tacked together in this jig, the size of the tack 
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ication after removal from the jig for welding. The 
olates are removed from the jig for welding because 
the parts to be welded are then more accessible and the 
is easily positioned manually by the welder for 

nd welding. 
iraft lugs transmit the entire buffing load of the 
r into the draft sill and then to the center sill, 
load is often suddenly applied and the lug attach- 
must withstand these impacts. The lugs are 
to the web with a double J-weld giving full 

ration. 

completion of the draft lug welding, the web 


Fig. 16—Center Sills and Draft Sills Assembled 


plates are assembled in 
plate, stiffener plates and bolster center filler are added 


a jig. The bottom flange 
in this jig. All the parts are tack welded together and 
the assembly then taken out of the jig so that it can more 
tasily be positioned for welding. 

Positioning of the assembly is accomplished by 
attaching two circular rings as shown in Fig. 15. The 
draft sill is easily rolled on these rings to position the 
welding by the welder himself. When the welding is 
complete the rings are removed and the top cover plate 
welded in place, after which the draft sill is attached 
to the center sill by means of a butt weld. This weld 
's shown in Fig. 8 and the completed center sill in Fig. 16. 


1943 


Fig. 17—-Center End Sill Parts and Sub-Assemblies 


Welding of End Sill 


The center end sll, which was formerly part of the 
draft sill casting, and later a separate casting, is now 
made up entirely from plates and rolled structural mem 
bers. Some of the plates are hot pressed to form parts 
of the end sill. Figure 17 shows. the various parts 
that go together to make up the center end sill. These 
are first tacked together in assembly jigs, and then 
positioned for final welding in special manipulators. 

The structural channel members that. stiffen the 
interior of the end sill are fillet welded to the bottom 


Fig. 18—Positioning Jig for Center End Sill 


WELDED RAILROAD PASSENGER CARS 



















































Fig. 19—Completed Center End Sill 


plate and plug welded to the top cover plate. The holes 
for this plug welding can be seen in the plate in Fig. 17. 

Positioning of the end sill, as with the draft sill, is 
best done with custom-built positioners. One of 
these is illustrated in Fig. 18. The cost of these posi 
tioners is low and they serve very satisfactorily. The 
parts are turned manually and held in position by a 
pin acting in holes in a disk which is mounted on the 
supporting shaft. Figure 19 shows the completed 
center end sill. 


Assembly Into Underframe 


The draft sill and center end sill are not joined to 
they are assembled in the 


gether until underframe 
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jig. The draft sill is first welded to the center 
illustrated in Fig. 8. This center sill assembly ; 
to the center end sill by means of butt welds. 


Savings in Cost and Weight 


Draft Sills Draft 
and Gear Center 
End Sills Carrier Filler 
Cost of casting $1524.80 $30 . 24 $56.58 & 
Cost of weldment $792.02 $23.14 $14 6 
Saving by welding $732.78 $7.10 $41.92 
Cost savings, % 48 23 74 
Weight of casting, Ib. 6395 308 56 


Weight of weldment, 

lb. 4324 286 l 
Saving by welding, lb. 2071 22 $54 
Weight savings, % 32 f 81 


During 1941, 228 cars were built in our shop 
a savings of $781.80 and weight reduction of 
per car from the use of the above welded | 
yearly savings would be $178,250.40 and a say 
over 290 tons of steel. 

There were 548 passenger cars constructed 
United States during 1941 for domestic use. 


welded draft sill parts had been substituted for casting: 


on each of these cars, the cost difference would 
been $428,426.40 and the weight difference would ha 


been 700 tons. 


Reductions in cost and weight of from one-third t 


~ 


$s wel 





parts 


li 


one-half is the prime reason that continuance of th 


welding process is assured. 
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Metal-Forming Machine 


By E. W. 


HIS modern and streamlined assembly of five sepa 
rate machines performs a sequence of operations on 
flat-coiled strip steel, as follows: First, it forms the 
strip into a cylindrical tubular shape, then welds the edges 
‘ogether, then sizes or shapes the tube, then finally cuts 
‘he tube into uniform and usable lengths. The entire as- 
mbly should be considered as one machine, or at least as 
unit. No one machine can be considered a ec mmplete 
unit in itself. 

Such a unit is unique in that it is the first such ma- 
terial processing assembly to be so completely con 
structed from electric arc-welded parts, and further so in 
that it produces an electrically welded product. 

From a total weight of 64,500 lb. for the entire as 
embly, 40,750 Ib. or 63% of this total weight were arc 
welded parts. The balance of the weight was made up of 
uch items as cast housings, shafts, gears, bearings, ad 
justing screws and dials, welding transformer and non 
ierrous parts for the welder, drive shafts and gearing. 

It was only after careful study and design work, and 
ifter trial construction and experimenting with similar 
but separate machines, that this complete unit was con- 
tructed. There was no doubt, however, about the sub- 
stantial savings to be effected by using arc-welded type 
f construction. 


* First Prize Functional Machinery Award paper in the 1940-42 Industrial 


rogress Award Program sponsored by The James F. Lincoln Arc Welding 
undation, Cleveland, Ohio. The award papers showed a possible saving of 
825,900,000, including 7,000,000 tons of steel and 153,000,000 man-hours 
abor available by application of arc welding 
+ Chief Engineer, Babcock & Wilcox Co 
formerly Chief Engineer, Yoder Co 
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Description 


lhe complete electric-weld pipe mill shown in illustra 
tions, Figs. 1 and 2, was recently completed and con 
tains interesting features and developments. This mill 
was built to produce standard pipe and tubing, in sizes 
from '/>, to 3 in., 
steel. 

The mill consists of ‘“‘A’’ a coil box, ‘““B’’ forming mill, 
“C” electric seam welder, ‘““D’’ sizing and straightening 
mill and “E”’ flying cutoff and runout table 

The appearance of the mill is very pleasing with its 
smooth flat base sides, its rounded corners and with 
almost a complete absence of projecting screw heads Its 
appearance is one of ruggedness, of durability and of pre 
cise construction. Such construction and appearance 
make for a desire and ease of continued cleanliness and 
pride of work. 

The coil box “‘A,”’ Fig. 1, is long enough to hold two 
large-diameter coils of strip, the first coil paying off while 
the second is held in place until the first has been run out. 
Then the second coil is moved into its paying-off position 
making space for another coil, which then can be placed 
in its support while the preceding one is being fed to the 
forming mill. The side plates are adjustable for different 
widths of strip as required for the different sizes of tubing. 

The coil box is constructed entirely of arc-welded steel 
plate, except for rolls, bearings and screw parts 

The tube-forming mill ‘“B,’’ Fig. 1, as well as the sizing 
and straightening mill “‘D,” Fig. 1, are built up of indi 


inclusive, of low carbon pickled strip 
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vidual tube-forming roil stands, all assembled on arc- 
welded bases. Each roll stand is complete in itself with 
tapered roller bearing mounted, hardened and ground 
roll shafts, worm gear drive, also running on tapered 
roller bearings, and toggle gear drive between lower and 
upper roll shafts. All the gears run in a bath of oil, in 
dust- and oil-tight housings. The outboard housings are 
arranged to slide off the shaft ends after the shaft nut has 
been removed. Keyways are cut in bottom of housings 
and when machine is assembled and properly aligned then 
keys are inserted through keyways, then welded to base 
top plate. The inner races of the roller bearings in these 
housings serve also as a spacer to clamp the forming 
rolls and spacing collars into place. 

The roll stands are interchangeable and are connected 
by couplings that are easily removable. 

The upper roll-shaft adjusting screws are provided 
with micrometer indicators to make it possible for the 
operator to record roll settings for his convenience during 
a future setup of the same set of tube-forming rolls. 

The entrance end of the mill is provided with a pair of 
easily adjusted edging rolls to round objectionable burrs 
from the slit edges of the strip and to insure that the 
width of the strip going into the mill and welder is held to 
decimal tolerances. 

In the forming mull the flat strip is progressively 
formed, while passing through several pairs of forming 
rolls, into cylindrical tubular shape with edges finally 
butting before passing through the welding operation. 

In the sizing and straightening mill, the now welded 
tubing passes through rolls and is reduced in size to the 
final micrometer dimensions and, by means of adjustable 
rolls, is finally straightened to commercial tolerances. 

The bases for the forming and sizing mills, as well as 
the edging roll stand, the toggle gear housings and drive 
attachments are all fabricated of arc-welded steel. The 
design of the bases presented quite a problem to provide 
a smooth, unbroken exterior surface, and to make provi- 
sions for adequate water-tight drains for the soluble oil 
roll lubricant that must be drained to a sump for recircu- 
lation. Several design drawings were made and care- 
fully studied and, when the design was approved, a trial 
base was constructed and subjected to rigidity tests. 
The base was found to be rigid and free from structural 
weaknesses. 

To provide a smooth unbroken exterior for this base, 
the foundation bolting flanges are welded to the inside of 
outer walls. And because soluble oil must be copiously 
cascaded over the rolls, while in operation forming the 
























































































































































































































































320 





Fig. 2 


THE WELDING JOURNAL 





tube, a drain is provided all around the finished t 


in the form of an angle as shown in enlarged sectio; 
right-hand side of sheet. The soluble oil is drained int 
the welded-in sump, shown in center of base, from whi 


is again pumped over the rolls. The top plate is 
to the angle forming the drain and is further sup; 
by partition plates and other stiffeners in a stron; 
rigid manner. The key shown on the top plate ser 
align the drive housings when assembled on the 


Water tightness of the drain troughs and interior sur 


is very necessary for successful, trouble-free 


operation of this mill. This has not been difficult 


obtain because the well-trained welders are thorot 
competent of such construction. (Feeling that the 


trained welders properly led in group action are con 


tent to produce very satisfactory results, drawi1 


such parts do not contain welding symbols which mig 


possibly be less well understood by the draftsmar 
such drawings. ) 

A brief study of the construction of this bas« 
close a saving in weight and efficiency of construct 
of which favors arc-welded steel instead of a cast 
not only because of the greater strength of steel | 
also because of the facile use of arc-welding desi; 
practice. 

The toggle gear housing was originally mad: 
casting but, because of machining difficulties duc 
sand and warpage, it was finally made of arc-weld« 
rolled steel side plates and connecting members, ' 
This construction allowed the elimination of al 
ing except the drilling of holes for gear shait 
reduced the cost to one-third that of a cast pat 

The main drive of the mill, not shown in 
from a high-starting torque motor equipped wit! 
netic brake, through a variable speed drive unit 
remote electrical control. This unit is connect: 
main drive shaft, that connects the forming 
mill, with multiple roller chain adequately 
and running in oil. <A jaw clutch is provided 1 
between the mills so either can be run should 
demand. The various drive brackets and leve! 
of arc-welded steel. 

Next in line is the seam welder ‘‘C’”’ in Figs 
In this unit the base and its separate top pla‘ 
former supports, the cover over-all of the rotat 
roll housings, water-cooling connections ar 
brackets are all made up of plate, or bars, in sui! 
welded assemblies. 





Various parts such as auto-transformer, contactor 
nel and tap switch are mounted in the base. To facili 
rate assembly, the top plate of the base is separate and 
sited to the upper reinforced rim of the base. To the 
' of this top plate are bolted the transformer 
sembly elevator screw drive and motor, and to the top 
de are bolted the transformer assembly, welding rolls, 
utside bead trimmer and other machine parts. 

In this machine the rotating copper alloy electrodes 
ntact the opposite sides of the seam to resistively heat 
the edges to welding temperature. The welding rolls on 
roth sides of the tubing and below the electrodes exert 
forging pressure to the hot seam and hold it during the 
most immediate freezing of the metal. The welder and 
easv reach of the operator. 

hen last in line, ““E”’ in Figs. 1 and 2, are the flying 
utoff and its runout table with side discharge, practically 
| constructed of arc-welded steel. The cut-off machine 
sa recent development and is entirely automatic in its 
peration. The tube passing through the center core of 
the arc-welded steel cutting head and onto the arc 
elded steel runout table, strikes a switch, adjustably 
mounted along the runout table, which causes the car 
riage holding-latch to be released, allowing the counter 
weighted carriage assembly to move forward with the 
ibing. At the instant that the carriage starts its for 
ward movement the gripping chucks, also of welded-stee! 
nstruction, operate to hold the tubing rigidly, while at 
the following instant the cutters move inwardly to make 
tne cu 

The hollow arc-welded cutting head rotates on tapered 
roller bearings in its arc-welded steel housing, and to 
gether with the enclosed cutter actuating mechanism, is 
|-bath lubricated. 

After the cut has been made the cutters retract, at 
vlich instant a switch is operated to cause the solenoid 
ir valve to function the air cylinder which returns the 
utter head carriage and chuck assembly to its latched 
starting position. The cut piece of tubing continues on 

way down the live roller table until it strikes a switch, 
vhich causes the side discharge arms to deposit the tube 

i truck. 

Because the large and long-stroke air cylinder requires 

considerable volume of air, an air-storage tank is 
ided into cut-off base and carefully reinforced with 
Ided-in tie rods, and tested to 1500-lb. hydrostatic 
pressure. This tank is shown in Fig. 2 at reducing-valve 
end of base. 


Ve er 


i 
] 
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in a flying cutoff of this type it is imperative that the 
veights of all moving parts, particularly those that must 
quickly accelerated, be made as light as possible and 
strong enough to stand the severe service. This 
mination of weight helps reduce any operating inertia, 
provides for considerable increase in operating speeds. 
Ided steel construction meets this condition very 
stactorily and economically. 
The counterweight column and its parts shown at end 
utoff, in Fig. 2, are also fabricated of arc-welded steel. 


Decision Factors 


The factors which k 
mill so completely ol 
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Cost saving w 
a Kx iT) 
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Time saving 
Facility of p 
Durability 


Facility of Production 
The facility of weld 


that it hardly 
the foregoing remarks 


truction 1 oO apparent 
seem necessary to mention it some ol 
l facility b 


During the cor 


ut probably 


one other comes to mind struction of a 


mill as herein described, 
may become necessary 


minor changes, due to errors, 


These errors are ¢ isily corrected 
with dispatch and usually without the time necessary to 
disassemble, as might be with cast structures 
And furthermore, improvements thought of during con 
struction and assembly can and are made without the 
necessity of pattern changes and new castings, simply by 
fabrication done quickly on the job. The importance 
and value of such facility are quickly accepted by all 
workmen concerned and seem to engender suggestions for 
improvements and help to speed up the final construc 
tion, instead of hindering it 


the case 


Durability 


The durability of such arce-welded equipment is beyond 
dispute. In older types of similar construction it was not 
uncommon to have a customer report parts, bases, legs, 
broken in transit or 
Since the 


such complaints 


brackets, covers and other 
during operation of 
arc-welded 
disappeared. 


It is necessary in 


p irts 
equipment 
construction 


adoption 0) 
have entirely 
that there be no 
1] 


iuse TOUS 


mills of this sort 


warpage or deflection that would « and other 


accessory parts to becom« mulls ar 
entirely free from 
have lubricant reservoirs others have 
oil sumps or tanks welded in as part of the 
others have air tanks, ad tely rei 
necessity for the ition In 
instances no trouble or | uve has 
even though such pa 
and shipment. 
Many of the bases al e me oned not 
but have peent i weld I 
the natural deflectio 
welded steel where 


shafts and 


musaligned St 


such troubl Some of these bast 
soluble 
tructure 


forced, | 


been encountered 


biected to longs haul 


norlaiize 


parts are 


insure stability of 


METAL-FORMING MACHINE 













Foreword 


HE subject described in this paper is a welded 

metal holder which is used to display printed 

matter. This type has successfully replaced pre- 
vious designs fabricated from wood and plastic mate- 
rials. 


Prior to 1940, these holders were made of wood but 
were considered unsatisfactory because of their high 
upkeep. To replace these, the author substituted a new 
design to be molded from plastic, hoping that this type 
would be a better solution, but the experiment was not 
quite feasible. Further research was carried on which 
resulted in the design of a metal holder. This last type 
has been selected as the subject of this paper. 

During the period in which the final design was under 
consideration, it was discovered that curving the front 
faces of the holder helped to stiffen the printed matter 
which heretofore had had the tendency to droop at the 
top, thus hiding its caption line or title. This drooping 
effect had been caused by the action of humid weather 
on the paper stock or after being displayed for a short 
period of time. 

Ten test models were fabricated for our exhibits at the 
1940 New York World’s Fair, where they were subjected 
to every kind of hard service. These models were made 
of sheet brass with brazed joints and were chromium 
plated for show purposes. This model proved too 
expensive to make up in large quantities, therefore it 
was decided to use sheet steel. As this holder was to be 
the first metal-type equipment to be installed on the 
counters in the company’s branch offices, its appearance 
was an important factor. All joints had to be neat and 
clean looking and no hazards were to be reckoned with 
under usage by our customers. Welded seams ground 
off smooth or to a small radius were then specified on the 
drawings. The design has been standardized for general 
use and is stocked at our company warehouses through 
out the country. 


Further Uses 


This display holder, while primarily designed for the 
use of telegraphic blanks, can also be used for the display 
of other types of printed matter, such as railroad time- 
tables, air transport schedules, hotel reservations and 
for sales information for department stores. 

* Third prize paper in Furniture and Office Fixtures division of 1940-42 


Industrial Progress Award Program sponsored by The James F. Lincoln Arc 
Welding Foundations, Cleveland, Ohio. The award papers showed a possible 


saving of $1,825,000,000, including 7,000,000 tons of steel and 153,000,000 
man-hours of labor available by application of arc welding 
t Engineer, The Western Union Telegraph Co., New York, N. Y 





Welded Display Holder for Printed 
Matter 


By Victor Paul Weidner’ 
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If built in size on a somewhat larger scale, cu 
sues of magazines, tabloid newspapers, sheet 
similar items could be displayed in a neat upri 
manner without the wilted-flower effect so many of t 
get after on display for a short period of time. 


Conclusion 


Our company has found that the process of ar 
ing has assisted our work in the following ways 
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1. It has helped us create a well-styled comn 


that has enhanced the display of our advertising matte! 


2. It has helped keep this material in good shape! 


longer time than the older types of holder, thus sa 
some money when we discarded decrepit-looking 1 


) 


3. It has been a vital factor in lowering the cost 
holders and yet at the same time making the! 
durable. 


4. It has helped eliminate those small persona 
hazards of splinters and scratches which have always 


been so objectional from our customers’ viewpoint 
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Description of Welded Construction 
Used in a Thread Miller Bed for Milling 
Propeller Blades 


By P. W. Martin’ 


HERE has been a great deal of discussion for and _ by uncovering the castings improperly or removing them 
wainst steel beds for machine tools: Some claim from the sand too 
g that the fabricated beds vibrate, causing chatter Another difficulty encountered in cast-iron beds is 
nd noise, and also that they are not rigid enough to in obtaining the proper mixture [here is a popular 
ld their shape and spring under the load. Another demand at the present time for close-grained hard iron 
laim which has been made is that they do not retain This iron takes a higher polish than the old open grain 
irshape. This latter point is very important, particu iron and the hardness gives it longer wearing qualities 
in a precision machine for if distortion occurs The thickness of a casting usually varies considerably 
ugh seasoning, it is thrown out of line in different parts. In many places the wall can be much 
: x UI the other hand many claim that the steel beds thinner than in othe pl ices ind thes mixtures ol hard 
lighter, stronger and do not distort through seasoning iron are liable to chill and become very hard and brittk 
= It is also claimed that they are amply rigid and are not at the thinner points when the hardness is just about as 
m subject to cracking which sometimes occurs in a cast desired at the heavier points In a machine with moving 
3 iron bed. A cast-iron bed will sometimes crack in members the ways are usually heavy, while some of the 


2 heat treatment and they have been known to crack other parts of the bed can be of much lighter section 


iiter they have come from the foundry before heat The result is, if considerable care is not taken. the 


™ treatment. Internal stresses are sometimes caused lighter sections which have some machined surfaces ar 

ra . : | j 

me @6* Third Prize Award paper in the Functional Machinery Section of the too hard and brittle to be worked 

\ 40-42 Industrial Progress Award Program sponsored by The James F . ; hoi rac wm he , 
ncoln Arc Welding Foundation, Cleveland, Ohio The award papers showed Another pt unt about a ist-iron bed, which 1 by no 
possible saving of $1,825,000,000, including 7,000,000 tons of steel and means always present, 1 the difficulty of obtaining the 

153,000,000 man-hours of labor available by application of arc welding : 

1 Secretary and Chief Engineer, Smalley General Co. Bay City, Mich desired shape due to intricate coring In a tabricated 
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Front View of Thread Miller with Propeller Blade in Place 
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bed this can usually be obtained much easier and there 
is no liability of loss as in a casting. Another advantage 
of a steel bed is that it has greater strength and there- 
fore is not subject to breakage. 

It is a well-known fact that cast iron has a tendency 
to dampen vibration. It also has a tendency to wear 
better than soft steel and has less tendency to cut. 
This being the case it is comparatively easy to provide 
cast-iron ways for a bed by bolting them to a steel 
foundation. This has an added advantage over the 
cast-iron bed in the fact that the ways can be renewed 
when worn or badly cut. 

A short time ago we received a contract for several 
special Thread Millers. These were for the purpose 
of milling propeller blades, and not only did they have 
to have a large diameter spindle but they had to have 
ways on each side of the main spindle bearing. On 
one side our milling head operated and the other side was 
used to true up the opposite end of the propeller blade 
so that it would rotate on its true axis. These ways 
had to be in line. 

There are several features of this machine which are 
quite different from our standard machine on which 
we have been using cast-iron beds. One of the principal 
differences was the large diameter hollow spindle. 
After considering the matter from various angles we 
decided to use a steel bed. We could get that quicker, 
and that was an important element. Also we figured 
that, for the limited number at any rate, we would 
Save expense because of the saving in the cost of the 
pattern, boxes, etc. We therefore worked up the 
design which is shown in the photographs of the finished 
machine. 

We decided to use half-inch plates in the sides of the 
machine and as we wanted these to remain at a constant 
width we cast steel bearings for the spindle and used 
them for separators. The bearings were machined 
before placing them in the bed leaving '/,. of an inch on 
the bore and on the end for finish after welding together. 
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Rear View of Thread Miller with Propeller Blade in Place 
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This machine work was much easier to perforn 
boring mill than after the bearings were welded in 1 
We made a mandril which secured the two castings wit 
the proper spacing and prevented their shiftin, 
welding. Wings were provided on each casting whi 
on being finished, made the proper spaces for th 
plates and also braces for the bed. The castings \ 
then, of course, solidly welded into the structure 
the right end of the bed the milling head was mount 
and therefore this end had to be very rigid. In thr 
milling we get severe side thrusts as well as down thru 
and also a tendency to vibrate or chatter due t 
intermittent action of the cutter. We therefor 
cided to place two 1'/»s-in. strips along the top of | 
extensions and these would afterward be planed 
and the ways bolted to them. Between these ways ¥ 
needed a trough to catch the coolant and chips and du 
them to a pan down underneath. We therefor 
heavy separator plates at 18-in. intervals in the rig] 
section and they extended clear to the bottom 1 
cases and part way down in others. Thes« 
provided a series of braces but broke the side p 
into small square sections thus reducing th: 

to vibrate. These plates were cut out with 

gap in the center whicia formed the base for th 
and thus they were permitted to run up to thi 
side of the top plates so they could be welded t 

A U-plate was then placed in the trough but 

did not come up to the top plate but left 
approximately 2'/, in. between the top plat 

top edge of the trough. This was to permit 

the bolts which were used to hold the ways 
They will be mentioned later. On the botto! 
right-hand end was placed a plate which forn 

into which the coolant was directed and str 

rear side plate had two arched openings cut in it to £ 
access to the pan for cleaning, and the edg 
bottom plate were bent up on an angle of 45° t 

of 4'/2 in. At the clean-out points there 


- 


placed on the outside of the pan so as to enabl 
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the pan under the lip and prevent the oil dripping 
floor. Running down from the bottom of the 
trough was a chute. Under this chute and level with 
the top of the pan were placed two angle slides. These 
carried a pan 4 in. deep. The pan was punched full 
of '/-in. holes to permit the coolant to run out but to 
retain the chips. This arrangement permitted the 
helper to draw the pan out and dump it. It also pre- 
vented the necessity of cleaning out the bottom of the 
pan at frequent intervals. The plate under the right- 
hand end of the main bearing went clear to the bottom 
thus tying the whole bed together and forming the end 
of the pan. 

On the left-hand end of the bed we put the same top 
plates, but as it was not necessary to have the same 
rigidity there, we cut away the back platé and thereby 
provided an opening into which a 7 '/s-hp. four-speed 
motor could be inserted. This opening was tied to- 
cether at the top and bottom and a tilting base was 
placed inside for the support of the motor so it could be 
adjusted to tighten the belt. There was also an opening 
in the front plate to provide accessibility to the screws 
which operated the tilt of the table. A shallow trough 
was placed between the ways at this end with a sump 
up against the bearing which drained into the pan 
it the other end. At the extreme left end a door was 
provided which gave a small storage space for tools. 

Between the two end plates under the bearings was 
placed a tilted plate This was welded in tight and a 
hole placed flush with the plate so that the drip from 
the bearings would run down into the pan. This 
prevented the oil from getting onto the floor. There 
were two other openings placed beneath this drain plate. 
One for the reception of the pole changing switch and 
the coolant pump switch inside. The other hole was 


to enable the electricians to wire the motor.: Louvre 
covers were placed over all the openings. Around 
the bottom of the bed were welded steel feet. These 


were provided with holes for anchor bolts and leveling 
screws. The feet were placed below the pan so that 
in planing we did not have to carry the cut all the way 
cross the bottom but simply along the lines of the 
feet. 

lhe main spindle was driven by a train of gearing 
which was mounted in a fabricated gear box. This box 
was placed on the back of the machine after assembling. 
Che power shaft came through the end plate of the 
box so that the V-belt sheave could be placed thereon 
and be driven by an inclined belt from the motor. The 
gear box was made up of steel because a cast-iron box 
would require rather complicated coring. 

In machining this bed we turned it on its side and 
planed off the feet. We then turned it right side up 
and planed off the retention for the caps on the steel 
cearings. That gave us a starting point for the distance 
ol 15 in. from the center of the bearing to the upper 
surlace of the top plates These were then planed off 
using a shear tool for the finishing cut. This left a 
smooth surface for scraping. The edge of the opening 
which had been formed by welding in '/, by 1-in. bars 
were then planed off as were also the strips welded on 
the back for the reception of the gear box. The bed 
was then sent to the horizontal boring and milling 
machine to finish the extreme right-and left-hand ends. 
“xtreme care was taken to get the proper line-up be- 
tween the right- and left-hand ends. The top plates 
were then scraped into surface plates and the top plates 
crilled with a jig. In planing these we cut a '/> by '/,-in. 
<eyway down the fulllength of the top plates. 

The cast-iron ways which were 1'/; in. thick made of 
ard close-grained iron had been previously planed 
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WELDED THREAD MILLER BED 


to size and scraped 
then drilled with blind holes and tapped 
placed studs in the ways and a key in the center where 


The bottoms of the plates were 
Then we 


there was a keyway to match the one in the bed. Next 
the ways were bolted down. The opening which had 
been left between the top edge of the trough plate and 
the bottom of the top plate permitted the assemblers 
to reach the nuts that were placed on the studs. On 
applying the face plate to the top of the ways it was 
found that there was very little work necessary to true 
them up. In fact the time required to scrape and as 
semble the ways on the bed was not as long as that 
required to scrape in a sitnilar cast-iron bed. 

The greatest inaccuracy of such an operation is in 
the bed itself and with a steel bed the distortion due 
to seasoning was less than the distortion in a cast-iron 
bed and the steel bed was softer and could be worked 
faster. 
to heat treat both steel and 
cast-iron beds before finish machining to relieve the 
internal stresses which later cause distortion if not 
removed. The bed was then taken to the boring mill 
for the boring operation There the '/. in. which was 
left for finish was removed, thereby insuring perfect 
alignment and proper size. The ends were also faced. 

In handling the bed for these various operations 
after scraping there is a liability that the bed will spring 
out of line if not sufficiently rigid. When the bed was 
brought back to the assembly floor we found that it 
was absolutely in line. We had been warned by some 
that unless we gave it a second heat treatment after 
rough machining it would distort and get out of line in 
handling. After putting in the bronze bushings we 
handled it again wth slings and still had no difficulty. 


It is necessary, of cours« 


On completion and test we found that the steel bed 
functioned perfectly. There was absolutely no vibration 
or noise and on examining the threads produced there 
was no unusual spring. We took exceptionally heavy 
cuts with the form milling cutter with the same results 
stated above. 

The weight of the steel bed before machining was 
1500 Ib. It was 16 ft. 2 in. long and 2 ft. 4 in. wide. 

In planning the cutting of the steel the side plates 
were cut 26 in. wide so that the weld with the bottom 
plate was on the bottom and did not show. In the 
center at the bearings an extra plate 16*/, in. wide was 
welded onto the side plate to cover the upper part. This 
was more economical in cutting than it would have been 
to make it all of one plate 43'/, in. wide. The side 
plate was beveled so that we had a good weld after 
grinding smooth. The side plates were rounded at 
the end corners and the end plates welded in between. 
The heavier cross plates were flame cut and their width 
maintained very exactly. We had a cutting machine 
for this work. 

The cost of the steel bed was as follows 


Welded bed 4500 Ib., including heat treatment $ 893.00 
Two bearing castings, bottom half, 352 lb. at $0.12 per lb 11.64 
Machining castings, 20 hr. at $2.50 per hr 50.00 
Planing, 60 hr. at $4.00 per hr 240.00 
Four ways, 1483 lb. at $0.11 per | 163.136 
Planing ways ready for scraping, 26 hr. at $4.00 104.00 
Drill and tap ways, 3 hr. at $2.00 6.00 
Scrape bed drill and fit ways, 60 hr. at $2.00 120.00 
Final scrape after attaching ways, 10 hr. at $2.00 $ 20.00 

$1637.77 


id 


In welding it was possible to keep the bed very straight 
so we were not bothered in machining it. 

This steel bed had several advantages over the cast 
iron bed. First, the ways are renewable. If in time 
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these machines get badly scored or require truing up, 
due to wear, new ways can be put on them Or, if this 
wear is not too much, a '/j;.-in. shim of steel can be 
placed under them thus raising the ways and they can 
then be planed off to the same height they formerly 
were and be scraped. Furthermore the bed is much 
stronger than the cast-iron bed. In handling the 
machines in the plant where they were installed, they 
placed slings through the oval holes provided at each end 
and picked up the machine. When the riggers did 


Saving Steamboat Pro- 
pellers from the Scrap 
Heap 


By H. C. Elliott! 


ERE is a method used by the Mississippi Valley 

Barge Line Co. of Cincinnati, Ohio for saving 

damaged river steamboat propellers from a 
scrap heap death. 

Pitting of cast steel propeller blades is a common 
trouble on the rivers. This is found especially on the 
forward side well out on the diameter. For example, on 
three pair of our propellers, the outer 6 in. of the blades 
sometimes become pitted all the way through them 
which destroy their efficiency and cause excessive vibra- 
tion. 

This pitting is probably due to “cavitation,’’ a term 
used to describe the formation of cavities in the water 
forward of the propeller blades. These cavities are 
thought to be filled with air and water vapor. The 
bursting of these cavities causes a pitting action on the 
cast steel propeller blades. 

The speed of river boats average 7 m.p.h. whereas a 
propeller having a 5-ft. pitch, turning 210 r.p.m., should 
move the boat and tow at 12 m.p.h. Resistance of the 
tow ahead of the boat reduces the speed of the boat from 
the theoretical 12 m.p.h. to 7 m.p.h. or the propeller has 
a “slip” of 5 m.p.h. This slip causes a difference in 
pressure on the two sides of the blades and results in 
“cavitation.” 

The thickness of cast steel blades is another possible 
cause of “cavitation.” Edges of cast steel propeller 
blades have to be made at least 1 in. thick at the cutting 
edge, for if made thinner the edges would become 
battered and pitted in a few weeks of use. But cast 
steel blades, repaired with welded steel plate, as shown in 
the drawing, can be sharpened to a */;-in. thick edge. 
This makes cutting the water easier and eliminates to a 
great extent the forming of ‘cavitation’ on the forward 
side of the blades. 

For the welded repair of a propeller, the damaged 
edges are burned off at a true radius of about 6 in. 
beveled on both sides. Next, a cardboard templet is 


* Drawing, courtesy Hobart Brothers Co., Troy, Ohio. A winner in Hobart's 
monthly Arc Welding News Contest 


t Mississippi Valley Barge Line Co., Cincinnati, Ohio. 
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this they questioned whether it would be safe to Pick it 
up by the end in that manner. The machine was y 
quickly handled in this way and did not spring. Lat,, 
they raised the machine by placing slings in the recece. 
provided for jacks and raised it with one hook. Th, 
were again skeptical as they had been handling gop 
other cast-iron beds of equal length and they had to s, 
slings very differently. The fact that the beds } 
not sprung in any way was shown by the fact that 1 
leveled up very easily and accurately. 
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made to replace the burnt off area plus an inch on th 
O.D. for trimming off after welding. 

Pieces of 1'/4-in. steel plate were cut out following th 
templet pattern and both sides beveled. These pieces 
were clamped into position to the cast steel blades 
welded with ordinary '/,-in. diameter electrodes 
steel electrodes). 

After completion of welding, the correct diameter 
the wheel was laid off with a marking arm pivoting 
hub center. At the outer end of the arm was a bearing 
for a pointed rod to slide up and down to follow 
“twist” of the blades. With this tool, an accurate lin 
was scribed at exactly 4 ft. 5'/,-in. radius and the 
in. plates burned to that line. This procedure product 
an 8 ft. 10'/»-in. diameter propeller. 

The outer edges of the repaired propeller wer 
beveled on the forward side only with a cutting t 
The edges were beveled back 3 in. and down to 
thick at the “cutting’’ edge and then the bevels 
welds smoothed up with a chipping hammer and grinder 

The propellers were then set up on “‘vee”’ blocks with 
short shaft through the hub. The blades were balanced 
by tacking on several blocks of steel as weights (pr 
viously weighed) and then chipping off metal opposit 
those weights until the wheel would rotate and stop 4! 
any place with not over half a pound of weight blocks 
left anywhere on the blades. This is almost periect 
balance for propellers of this size. Operating at -! 
r.p.m. they will rotate entirely free from vibration. — 

Total cost, including 100% overhead, for repairing 
one pair of propellers by welding was $346.40. Cost ni 
new pair of cast steel propellers is $2200. The welde¢ 
propellers give performance exactly equal to new C' 
steel propellers plus the elimination of any troubles 
caused by pitting of the outer edges of the blades. 
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Developments in the Design of 
Storage Water Heaters 





By S. Arnold Smith' 


HE design and production of heat exchangers and 

pressure vessels has been simplified and improved 

by the use of arc welding. Not only has it 
enabled the designing engineer to use a lighter weight 
of raw materials, to produce a better product than was 
possible with previous methods of construction, but 
it opens up an almost unlimited field for types of con- 
struction which were practically impossible before the 
advent of welding. In designing heat exchangers, the 
engineer is confronted with the problems involved in 
designing for safe internal working pressures varying 
from vacuum conditions to pressures of 2000 psi. or 
more; for temperatures ranging from 200° F. or lower 
below zero to 1000° F. or higher above zero; and for 
corrosive conditions requiring the use of almost every 
material capable of being formed and welded. The 
construction involved is frequently of such a nature 
that the old methods of fabrication by means of castings 
and riveted designs are practically out of the question, 
either by virtue of excessive cost or of the difficulties of 
producing a satisfactorily finished product. Areas 
exposed to high operating pressure should be designed 
1s compact as possible to reduce the total pressure area, 
thus holding the total pressure load to a minimum. 
Parts subjected to wide variations in temperature 
should be as flexible as possible. For these and many 
other conditions, welding is now an indispensable tool 
in the hands of the designer and manufacturer of heat 
exchange equipment. In this paper, it is proposed to 
touch very briefly on the general subject of heat ex- 
changers, their use and application, and, selecting one 
regularly manufactured piece of equipment, point out 
the differences in design necessary in changing from 
riveted to welded construction and the benefits re 
sulting therefrom. 


What Are Heat Exchangers? 


Che name is really self-explanatory. Heat exchangers 
are used to effect the transfer of heat from any liquid, 
gas Or vapor to another of these media. A tubular heat 
exchanger consists, essentially, of a number of relatively 
small sized tubes enclosed in a shell or casing, with 
means provided to keep the two fluids entirely separate 
irom each other with absolutely no interleakage and, 
at the same time, comply with ‘the factors involved in 
the efficient design of such equipment, namely, relatively 
high velocities to increase the rate at which heat is 
transferred from the one fluid to the other, and relatively 
low pressure losses to reduce pumping costs and loss of 
head pressure. , 


_———.... 


toe —— Award paper in Classification H of the 1940-42 Industrial 

Foundation Ci Program sponsored by The James F. Lincoln Arc Welding 

$1 $25 000 bes eveland, Ohio. The award papers showed a possible saving of 

labor available including 7,000,000 tons of steel and 153,000,000 man-hours of 
available by application of arc welding 


t » . 
Chief Engineer, The Whitlock Manufacturing Co., Hartford, Conn. 


Large numbers of heat exchangers are used in the oil 
refining and chemical industries, in central power stations 
and in the food industry. In fact, they appear in some 
shape or form in almost every industry and most large 
buildings. 

In some cases, exch ingers are used simply to 
of unwanted heat. For 
remove the heat, generated by friction, from lubricating 
oil circulated to large bearings in turbines, generators 
and prime movers in general. In heat treating steel 
plants, heat from the quenching oil generated by quench 
ing quantities of steel from temperatures of about 
1600° F. must be removed. In internal combustion 
engines, the jackets must be kept cool, otherwise the 
engine would be quickly overheated and ruined. The life 
of the engine is greatly prolonged by using clean or 
preferably distilled, cooling water, and the heat absorbed 
by the jacket water is removed by circulating it through 
a water-cooled heat exchanger, using any available 
supply of cooling water. These are all examples of 
unwanted heat, and while in some cases the heat can 
be transferred to some other fluid and used to ad- 
vantage, the conditions are such that it is usually more 
practical to transfer it to a suitable source of cooling 
water and discharge it to waste. 

Another example of unwanted heat occurs in distilla- 
tion processes where the latent heat of steam or vapors 
must be removed to or reduce to the liquid 
phase, the products of distillation. Frequently, a 
part of this latent heat is used to economic advantage 
in preheating the cold feed to the ev iporator, or to 
vaporize other liquids which can be 
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Fig. 1—Storage Heater Installation in a Hospital 
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Cast Iron Head Port 


vapor condenser. It is frequently desirable to cool pressure boilers. 


to approximately room temperature, and this is ac- storage type of heater is desirable and 


A small percentage of this steam is “‘bled’’ at several of hot water with an uneven demand rate. 
points from the main turbine and used to preheat the 
condensate stream to a relatively high temperature 
before its return to the boilers. However, after expand- 
ing the steam to the lowest practicable pressure, the rangement and amount of 
latent heat still remaining must be removed by means 
of a water-cooled condenser so that the necessary vacuum 
may be obtained, and the condensate recovered to be 
returned again to the boilers. All heat rejected to the 
cooling water must be considered as lost. 


subsequently be gotten rid of, is very large and con- heads, hot water 
stitutes a considerable drain on our natural resources. 
However, engineers, scientists and others engaged in 
the design and maintenance of industrial plants are fully 
aware of this fact, and the use of heat exchangers is 
ravidly increasing wherever they can be used to economic 
advantage. 

For instance, in the oil refining industries, a great 
deal of the heat generated from fuel is recovered and used 
again by the efficient location of heat exchangers in the 
various fluid streams to transfer heat from one fluid to 
another. Hot liquids or vapors are passed through one 
circuit of a heat exchanger, heating or vaporizing another 
liquid entering the other circuit at a lower temperature. 

Textile plants and laundries are large users of hot 
water at temperatures ranging up to 200° F. or higher. 
Having served its purpose, the water is of no further 
value and is rejected to waste. In this case, it is not 
only practical but highly economical to recover a large 
percentage of the heat content of the waste water and 
transfer it to the incoming fresh water. This is ac- 
complished by a special form of heat exchanger known 
as a preheater or heat reclaimer. An installation of 
this type reduces the fuel consumption of the entire 
plant, representing not only a saving in dollars and 





328 THE WELDING JOURNAL 


Instantaneous and 








One of the simpler, 
means less important 
heat exchangers is that 


to water for the produ 
a | , water for various indust: 


may be divided into ty 
groups, instantaneous 

Fig. 2—Riveted Storage Heater as Originally Built, with Cut Away Instantaneous heaters 
View Showing Detail of Steam Chamber, Heating Element and when the demand for h 
fairly uniform and stead 
stance, in heating turbin 
temperature lower than that of the vapors being con- sate in central power stations, recirculating 
densed. After recovering all the latent heat which can swimming pools, keeping overhead sprinkler ta: 
be used in this manner, in a specially designed heat the freezing temperature and for supplying hot 

exchanger or condenser, the balance is removed in a_ radiation to large buildings, using steam from th: 


the condensed products from the condensing temperature In cases where the hot water demand is irregular 


complished either by making special provisions for economical to operate. Such conditions occur in hotels 
condensate cooling in the vapor condenser itself or by schools, hospitals, institutions, industrial 
subcooling the condensate in a separate liquid cooled etc., where hot water is needed for showers, ries 
heat exchanger. and general purposes; in laundries, where large quantities 

In central power stations, steam is generated at high of hot water are required in the laundering of cl 
pressures and expanded through a turbine, anda portion and in textile mills, bleacheries, dye houses 
of the heat energy therein is converted into useful work. packing houses, etc., some of which use large qi 


The principle involved in the design of a stor 
heater is to provide ample storage capacity 
sudden hot water demands and to porportion 
heat transfer 
produce the required amounts of hot water so that steat 
for heating the water will be drawn from the boil 
fairly uniform rate without violent fluctuations 
requires a rather carefully detailed study of th 
quirements of each installation. A storage heater t 

The amount of fuel used, either directly or indirectly, installed in a hotel, for instance, will be required t 
by the nation’s industries, to generate heat which must hot water at, say, 180° F. for a known number of 


faucets and other demand 
The amount of hot water which these fixtures 1 





cents to the owners but a worth-while contribution to Fig. 3—Completed Storage Heater—All-Welded L 
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Table 1—Hot Water Fixture Capacity for Various Types of Buildings 


Figured at a final temperature of 180° F. Gallons of water per hour per fixture. 
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Basins, public lavatory 4 6 T S-.) we 12 | 6 12 ye 15 8 
a = Se Se el ee oe 2 | | | 
"Bathtubs 20 20 | 30 20 |20 | 30 - 45 20 es 30 
asst oe ‘ —— i ciaetlia ahem 4 —_+—_— — + 4 4 i i j 
Dishwashers 15 {50-150} ..  |50-150/50-200/20-100) .. vi 15 | 20-100|20-100 
* ————$————____ —+- —_+—__ —- — - + > > . — + > _ 
Foot basins 3 5 12 3 3 | 12 oe ee 3 3 12 
| a2 4+ + —————— ‘= — + 4 4 + + —_——4 
Kitchen sink | 10 20 |.. | 20 20 20 " “ 10 10 1 | 
ee —~ + — = = 4 + = a 
Laundry, stationary tubs 20 28 oo |B | | ee cn - 20 - 28 
es —+—— en o ————— > > + + + — ~—-4 
Pantry sink 5 | 10 | 10 110 | 5 10 10 
= -< T > " ~++— om Yo -— — . > - + : —~+>-— _ + _ — 4 
Showers 75 1150 | 225 | 7 75 225 oa 225 75 225 225 
Slop sink | 20 | 20 | 120 |30 |20 | 15 | 15 | 15 | 20 | 20 | 
ies : + + —_+— —_-— + + + —_--+-——— —_————_}>— ----+ ——4 
Hourly heating capacity factor | 30% | 30% 40% | 25% | 25% | 40% | 30% | 50% | 30%| 40% | 40% 
- —+ = + + + ——+—— + ; + + ——_—}—____} 
Storage capacity factor | 125% | 90% |100% | 60% | 80% (100% |200% |120% | 70% |100% (100% | 
i | at ee ee — — es bee Sicesthateisllliegsl 
expected to draw is fairly well established and, as a In textile mills, laundries, paper mills and other 
matter of interest, is included in Table 1. Of course, industries, it is frequently necessary to make a detailed 


it is very unlikely that all of these fixtures would be in 
use at any one time so that after listing the fixtures 
nd totaling the theoretical amount of hot water re- 
quired, this total is reduced by applying a percentage 
use’ factor, also indicated in Table 1, which has been 
proved by experience to be conservative. This then 
gives us a reasonably close approximation of the rate 

which hot water must be produced to satisfy the 
requirements, and knowing the steam pressure which 
will be used as a heating medium, the amount of heating 
surface and its proper arrangement to produce these 
esults are readily determined by the designer. 

rhe hot water storage capacity necessary to provide 
hot water at all times must also be determined. This 
nvolves a study of the sequence in use of the various 
xtures and probable duration of use at any one time. 

i large hotel, shower baths, for instance, may be 
taken by guests at any hour of the day or night, but 
this demand is not likely to be concentrated. On the 
other hand, in schools there is a rush for the showers 
at the end of each gymnasium period and the hot water 
storage must take care of this brief but heavy load. 
Experience has shown that by multiplying the hourly 
heating capacity previously determined by a factor 
which depends upon the type of building involved, a 
satisiactory storage capacity is determined. As an 
example, referring to Table 1, supposing it is determined 
that the hot water fixtures of a large hotel indicate the 
use of hot water at the rate of 5000 gal. per hour. It is 
known from experience that these fixtures will not all 
b¢ used all the time so we multiply by the “‘use’”’ factor 
ot 25"%. In other words, if the heater heats at the 
rate of 1250 gal. per hour, it will, in all probability, have 
ample heating capacity. The hot water storage capacity 
would then be 80% of the hourly heating capacity or 
F dpe. 1000 gal. This method of determining 
“ie amount of heating capacity and storage is, of course, 
“pproximate and, in general, conservative. The archi- 
tect or engineer using this method must also temper 
his judgment with his own background of experience. 
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survey before the requirements can be accurately deter- 
mined. Sometimes it is install one or 
more water meters, preferably of the recording type, 
to determine the demand rat This, im 
study of the sequence and duration of 
manding hot water, usually provides 
enough information to pri 
In view of the importance 
storage heaters, and the 


necessary to 


addition to a 
operations de- 
with 


the designer 
ceed with confidence. 

d widespread use of 
fact that one or more such 
heaters is in operation in | every large building 
requiring hot water, ias elected to illustrate, 
in this paper, the changes and advantages of the welding 

with riveted construction. 


the writet 


of storage heaters as compare: 


Storage Heaters 


Storage heaters, as such, apparently made their 
appearance in the period of 1880 to 1890, and their use 
increased rapidly as their advantages became obvious. 
Riveted construction the standard and 
preferred design until recent years. Early attempts 
to fabricate these heaters by not too 
successful, due principally to the lack of any perfected 
welding technique. Furthermore, it was not 
some C 


that changes in design wert 
b could be accomplished. 


before a satisfactory welded 

As the result of inferi iT welding welded he iters were 
quickly earmarked as inferior to riveted heaters, and 
the sales resistance toward welded heaters, not only on 
the part of the purchaser but on the part of the salesmen 
as well, was not overcome until the advent of a carefully 
planned procedure control, using welders regularly 
qualified in the prescribed manner. 

Several weird designs appeared in the picture during 
the transition period between riveting and welding 
before a satisfactory welded heater was produced. An 
example of this was a combination of riveting and 
welding, in which the manufacturer first riveted the 
seams and afterward fillet welded the the 


was considered 
welding were 


realized 


necessary if ises 


edge Ss of 
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longitudinal and girth seams. Needless to say, in Riveted Design 
welding the seams, the rivets loosened and leaked so 

that in order to make the shell tight, it was frequently Figure 2 illustrates a riveted type of sto: 
necessary to Geposit a bead of welding around many This heater consists, essentially, of a cylind: 
or all of the rivet heads. enclosed at both ends acting as a water stora 
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Fig. 5—Detail of Type K Heating Section with Riveted Head Port 
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Fig. 6—Detail of Type K Heating Section with Welded Head Port 


ntaming a steam actuated heating element located as 
w as possible. Steam admitted to the interior of the 
tubes heats the water contained in the shell. The shell 
is designed to withstand the normal pressure in the 
water mains to which it is connected and which is usually 
n the vicinity of 100 psi. gage. The longitudinal seams 
usually of the double riveted lap type in sizes up 

60 in. in diameter. For larger diameters, they may 
be triple riveted lap, double riveted, double butt, ot 
triple riveted, double butt, depending upon the diameter 
working pressure and efficiency of seam required. The 
girth seams are usually single riveted lap. A manhole 
i the integral flanged type, 11 x 15 in., with yoke and 
ver, is incorporated to provide access to the interior 
ll but the smaller sizes. Piping connections for 
water inlet, outlet, drain and miscellaneous connections 
re castings or forgings riveted in place. The port to 
which the heating element is attached is a casting 
riveted to one of the concave heads or to the side of the 


+ 


shell in were: 
; Shell in vertical heaters. 


Stocking plates and heads for the immediate pro- 
“uction of storage heaters after receipt of orders is 


| Simplified by adhering, as far as possible to a set of 


standard shell diameters and lengths. A list of our 
Star m. ° ° ° P ‘ 
Standard sizes of storage heater shells is given in Table 2. 


; “pecial sizes are frequently manufactured to order 


\ . . . . . i , 7 
when limitations of space prevent the installation of a 
Standard size. 


It should be noted that the headport to which the 


tube sheet and stea distributing head ire bolted 
is a casting, for which pattern 1s required. Since 
there are many combinations of heating capacity, storage 
capacity and design pressure, and since these castings 
must fit the contour of the flanged and dished heads 
of horizontal heaters or the shells of vertical heaters. 
the initial cost and maintenance of pattern equipment is 
a substantial iten 
Welded Design 

Storage heaters are unfired pressure vessels and, as 

such, must be designed nd tabricated in iccordance 


with existing safety regulations provided by the laws 


of the state or municipality which the installation 
is to be made Rules covering the construction of 
unfired pressure vessels have been worked out in detail 
by the American Society of Mechanical Engineers and 
are presented in Sections 8 and 9 of the A.S.M.E. Code 
for Unfired Pressure Vessel These rules specify, in 
detail, the procedure by means of which welders may be 
qualified for welding unfired pressure vessels and the 
materials which may be used in their construction The 
materials are specilk illy identified by reference to 
corresponding A.S.T.M. Specifications where applicable. 

When designed and manufactured in accordance with 
the requirements of the A.5.M.E. Code and so stamped, 
the pressure vessel 1s acceptable for insurance purposes. 


14g WELDED STORAGE WATER HEATERS 331 








Table 2—Storage Capacity and Over-all Dimensions of 
Standard Sizes of Shells for Storage Heaters 


Storage Shell Over-all 

Capacity, Diameter, Length, Weight, 

Gal. In. In. Lb 
60 18 60 400 
75 18 72 450 
110 24 60 600 
130 24 72 700 
150 24 84 R00 
170 30 60 750 
200 30 72 850 
P40) 30 s+ 950 
280 30 96 1,050 
340 36 84 1,300 
400 36 6 1,450 
450 36 108 1,600 
500 36 120 1,800 
530 42 96 1,850 
680 2 120 2.150 
800 42 144 2 500 
970 42 168 2.900 
870 48 120 2.850 
1,050 48 144 3,250 
1,250 48 168 3,700 
1,400 48 192 4,100 
1,100 4 120 3,250 
1,300 54 144 3,700 
1,500 54 168 4,200 
1,800 54 192 4,700 
1,300 60 120 4,300 
1,600 60 144 4,900 
1,900 60 168 5,600 
2.200 60 192 6,200 
2,300 72 144 6,500 
2.700 72 168 7,300 
3,100 72 192 8,100 
3,700 84 168 8,800 
4,300 84 192 9,700 
4,900 4 216 10,600 
5,500 96 192 12,500 
6,300 96 216 13.800 
7,000 96 240 15,000 
7,800 96 264 16,200 
9,050 108 240 18,700 
10,000 108 264 20,200 


Several states and a number of municipalities have 
adopted the A.S.M.E. Code and pressure vessels coming 
within the scope of the Code must be designed and 
. manufactured in accordance with the provisions con- 
tained therein before acceptance. 

Since the details involved in selection of materials 
to the proper specifications, the preparation and shaping 
of parts to be welded, and the proper procedure control 
of welders are all fully outlined in the A.S.M.E. Code 
and are, therefore, matters of common knowledge, it 
is unnecessary, for the purpose of this paper, to go 
into this phase of the subject in greater detail. As a 
matter of interest, however, a number of typical welding 
details are included in Fig. 4. It should be added that 
all welding used in the construction of these storage 
heaters is shielded arc, using a cellulose coated rod. 

Of special interest in the construction of these heaters 
is the port in which the heating element is installed. 
Formerly, this was an iron casting riveted in place, 
as shown in Fig. 5. Before it could be satisfactorily 
welded, however, the design had to be very substantially 
changed. The details of the port as redesigned are 
outlined in Fig. 6. The cylindrical portion consists, 
in the smaller sizes, of a short length of steel pipe. In 
larger sizes, it is more economical to roll up a piece of 
steel plate with a butt-welded longitudinal seam. By 
making the cylinder of the necessary thickness and 
allowing it to protrude inside the flanged and dished 
head, sufficient reinforcement is provided to compensate 
for the metal removed in cutting out the section of the 


added advantage that they can be manufactur 
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head to permit passage of the heating elemen 










bolting flange, to which the tube sheet and «.... 
chamber are bolted, may be fabricated eit} > Vn 
Stoning the end of the cylinder and providing g si; ry 
backing up flange, or by welding on a steel plat, flanc: 
or by butt welding on a welding neck type of flano, 





The welding neck flange is preferred since only a sim, 
butt weld is required to attach it to the cylindr 
part of the port, but the cost of the welding n ) 
itself is considerably greater than that of a 

flange. 

Recently, the writer developed a metho 
ducing welding neck flanges to meet our stor 
requirements by fabricating them from bar stoc! 
rectangular bars, of the proper cross sect 
scarfed and butt welded end to end to form a contin 
length of 60 to 100 ft., depending upon the siz: 
and total weight involved. The bar is th 
slowly through a gas furnace, where it is heated t 
1500° F. and immediately coiled on a standard 
bending machine in a spiral coil to approximate! 
required diameter. While still hot, each complet 
is torch cut and flattened. The ends are scarfed 
a torch and butt welded. A few minutes h 
on a vertical turret lathe and the welding neck fla 
is complete, ready for drilling the bolt circle. §; 
only a relatively few sizes are involved 
quirements in each size are fairly large, by taki 
vantage of quantity production, we are able to pr 
these flanges for substantially less than the cost of for; 
steel flanges purchased in the open market 






















stock at our convenience, utilizing our own 
equipment. They are also used as bolting fla 
other types of heat exchangers, which increas 
use considerably. 

We have also recently adopted the practic 
in the manhole frames instead of having them fl 
integrally with the head at the mills. It was pr 
our standard practice to stock plain flanged 
heads for one end of each different shell siz 
corresponding number of heads with integrally 
manhole frames, as shown in Fig. 7, for the other 
By welding in the manhole frame, as indicated 1 
we are able to substantially increase the fle. 
our stock, by stocking plain, flanged and dish« 
only. The collar forming the gasket surface for 
manhole cover is made amply strong to provid 
necessary reinforcement to compensate for th 
removed from the head and fully complies with 
requirements of the A.S.M.E. Code. 
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Other Advantages of Welding 





It is a well-known fact that water at a low temper 
can hold more oxygen in suspension than water 
higher temperature. Therefore, water saturated wi! 
oxygen at its normal ground temperature is forced ' 
release it as its temperature is raised. At 212° |! 
nearly all released. In storage heaters, t! 
practice is to heat water from the ground or tap W 
temperature, which is usually in the range of 40 t 
up to a final temperature of 180° F. The tet 
is controlled at 180° F. by means of a te! 
regulator which automatically shuts off the st: J 
the desired water temperature is reached. It 1s “it 
therefore, that in heating water through a tempera! 
range of over 100° F., a considerable percent 
entrained oxygen is released. This released OXYS 
immediately tends to react on the interior sut 
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Fig. 7—Detail of 11 In. x 15 In. Manhole 


t | 
1 Pr i:iai pa oT ey [he problem is greatly simplified 
' > VA welded shell using butt-welded 
Leite ’ Y | | which produce a smooth in 
y | | r 
f | | »torag ters are also manufac 
| 1x IS MAnHovE ~ r ir steels clad on one side 
j | ; \ GASKET 
N< tI rrosive metals such _as 
- — — , \ TT tee r nickel. Welding 
fh HN “4 the manufacturing 
| r! { \ \3 rial Using butt-welded 
&) {@ys d aoe butting steel parts of 
\/ || QS ire electric arc welded, 
Y Vi 2 ng ellulose ated steel rod 
— 1- = _ ! ya | : acu 5 mages ——— . 
7’ plates are welded with a 
terial as the clad 
' t terior of the heater 
ae —_ may be entirely stainless steel when 
stainless clad steel 
te r entirely nickel when using 
1 plates The use of 
s rather than solid stain 
g / P steel or nickel has the advantage 
» / 
S g r nstructed 
5 + re S ll | lates 
very satisfactory in 
r 2 TOS This alloy, 
tely 95°, 
silicon, has a tensile 
engtn se] I ching that 
f mild steel and corrosion resisting 
properties similar to those of copper 
Rive : : structed of this 
material has not proved too satis 
9 Fig. Detail of 11 In. x 15 In. Manhole Used in Type K Heater Shells AS.ME factorv since the allov has a rela 
Code Construction tively low yield point and there 1s 
a tendency for the rivet holes to 
pull out of shape during the hydro 
i heater with steel shell, producing iron oxide or rust. static testing of the completed heater. Excellent results, 
his condition is undesirable for two reasons. First, however, are produced by weldit 
Fi because the corrosion, once started, usually continues 
until a point is reached where the shell must be replaced. 
second, rusty water is a very great nuisance and con- Comparative Cost Data 
siderable labor is frequently required in cleaning the 
heaters periodically to keep the water as clean as possible. In setting up comparative costs of riveted ts. welded 
. some grades of water are more corrosive than others, heaters, the comparison should be made on the bases 
out in many cases water contains scale-forming elements of storage heaters in which the shells are manufactured 
which are precipitated on the steel surface as the tem- from steel rather than from some of the materials 
perature 1s raised, thus forming a protective coating previously described, since the number of steel shell 
pel. steel and substantially reducing the rate of storage heaters being manufactured is much greater 
than those constructed of other materials. A clear 
_‘n answer to a demand for storage heaters in which picture in regard to what welding has done to reduce 
‘he rusty water nuisance is eliminated, rust resisting the cost of manufacturing is obtained by comparing 
r al rm amels of many different makes have been tried, both the complete cost of a riveted heater with the complete 
1 wit experimentally in the laboratory and under actual service cost of a welded heater rather than « omparing costs 
ed onditions. Few of them will stand up for any length of the component parts 
an, and even the most resistant ones usually have The cost comparison has been set up for a medium 
m b€ renewed every few months to give adequate pro- sized heater with a shell diameter of 48 in. and an 
water ‘ection. Galvanizing and other corrosion retardants over-all length, face to face, of flanged and dished heads, 
0°] —— been used with more or less success. of 144 in. The thickness of shell plates is in, and 
r Since, in many processes requiring hot water, even thickness of the heads '/2in. In each case, the material, 
mall quantities of iron cannot be tolerated, the pre- both for shell plate and heads, conforms with A.S.M.E 
" ‘erred solution in such cases is a design in which the Code Specifications S-1 and A.S.T.M. Specification 
clear Water comes in contact with nothing but non-ferrous A-70, latest edition. The cost of the heating element, 
ratur metals in passing through the heater. Thus, many consisting of tubes and tube sheet assembly, steam 


‘torage heaters are built with steel shells lined through- 






xVvg out With copper or other non-corrosive metals. Though 
* 1S Not umpossible to line the interior of a riveted shell, 
MAY 1943 
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tr 


he designer has to contend with 
rivet heads and butt strap joints 


distributing head, bolts, nuts and gaskets are the same 
for either riveted or welded designs. Therefore, thes« 
items are omitted from the comparison 
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Cost of raw materials and direct labor, riveted $190.83 
Cost of raw materials and direct labor, welded 151.09 


Reduction in cost in favor of welded design $ 39.74 
Percentage reduction in cost = 20.8% 

Weight of raw materials used in riveted design . 3398 Ib. 
Weight of raw materials used in welded design 3160 


Reduction in weight in favor of welded design 238 Ib 
Percentage reduction in weight = 7°% 

Cost of direct labor, riveted design. . $ 50.40 
Cost of direct labor, welded design 36.53 


Reduction in direct labor cost $ 13.87 

Percentage reduction in cost = 271/.% 

Note: The cost of raw materials is based on purchasing those ; 

which are subject to quantity discounts in sufficient quantity for Fig. 10—Storage Heater with Entire Shell Constructed of Ever 
the production of 25 heaters. Direct labor cost records are kept dur—a Copper Silicon Bronze Alloy 
continually by the Company, and those included in the above 


comparative cost analysis were derived from this source. Social Advantages 


Hand riveting and caulking operations are extre; 
noisy. One has only to spend a few minutes m 
operator caulking a riveted seam inside a closed build 
to be convineed of this. If the only social advant 
gained by the change from riveting to welding 
the elimination in the factory of the noiss 
from this source, the change was worth while 
riveting produces a noise nuisance in a factory 
other noisy operations are in progress, the 
is many times amplified in a relatively quiet 
school or hospital when repairs become necessary 
Welded heaters have not been in service ne 
long as many of the original riveted heaters so th 
perhaps unfair to say that welded heaters will 
riveted ones of the same grade and thickness of mater 
However, it seems a reasonable assumption that 
Fig. 9—Storage Heaters—All Welded Design with Interior shell plates of riveted heaters thin down by the 
Lined Throughout with Copper action of the water being heated therein, th 
of keeping riveted seams and rivet heads tight 
crease with the age of the heater until it is repl 
The cost of maintenance of factory equipment, power as it inevitably will be, by one of welded constructi 
and overhead are practically the same for either riveted It should also be added that heaters properly desig 
or welded construction. The percentage difference for the conditions under which they are to operat 
in cost of sizes other than the one upon which the cost com welded by experienced and properly qualified 
parison was made will depend upon several factors, such are practically trouble free im service and 1 
as the number of shell plate courses, size of port for noisy and expensive repairs. 
heating element, etc., but the above may be considered as Finally, the saving of approximately 7°; 
a fair indication of the average percentage reduction for of materials which are of strategic import 11 
all sizes as listed in Table 2. United States, and the saving in labor of 
Figures relating to the average number of storage 27'/, %, is worth while at any time, but 
heaters manufactured yearly are not available to the present National Emergency, when ever 
writer. It is estimated, however, that the figure runs being strained to produce more goods in a sh 
into several thousands, of which this Company manu- of time, the saving in time and materials by wel 
factures a substantial percentage. particularly desirable. 
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; Arc Welding in the Manufacture of 
Aircraft Propeller Blades 
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By Dr. Elek K. Benedek 


Introduction 


NE of the most outstanding engineering problems 
of the aircraft industry today is the design of 
propeller blades for aircraft. The efficient 
transmission of huge horsepower, such as 2000 hp. per 


Fnropeller, sets up new theoretical as well as practical 


requirements for the design. This is the reason that 
propellers made out of lighter than steel metals, such 
.s aluminum or magnesium alloys, will pass away as 
quickly as the wooden propellers did under the increasing 
demand of commercial expectations. Duraluminum 
nd magnesium alloys, while they are very light, do not 
have the elastic stamina required for endurance. That 
the present solid aluminum alloy (lynite) propellers 
cannot fill the further requirements needed by larger 
crafts is well recognized, and is published by outstand 
propeller specialists.[| Whereas, by giving the 
proper shape to the cross section of the steel blade it can 
be kept light, yet its elastic energy remains several 
times greater than that of the above lighter metals. 
o alleviate the shortcomings of the conventional pro- 
ers, designers attempted to make the blades out of 


[ 
ell 
low steel, by the process of various kind of weldings. 


ho] 


Small and large blades were made of sheet metal by the 


process of welding, and were found very good in perform 
ance and endurance characteristics. These results were 
due primarily to the outstanding mechanical properties 
of the steel as structural material, and to the reliable 
technique of the welding processes used. The best ma 
terial, such as high-grade alloy steel, when subjected to 
the best method of fabrication, gave the best results 


punder the complexity of heavy-duty performance require 


ments 

Past practice and design of welded steel blades, how 
ever, did not solve all the problems of the rapidly growing 
aviation industry, and particularly, not those which 
tid not even exist until just a very short time ago. This 
is the reason why the writer turned to this most vital 
problem of propeller blade design, and on the basis of 
past experience he believes that the complete solution 
ol the propeller design lies in the direction of welded 
steel blades and propellers. Light metals, such as duralu 
minum and magnesium, are deferred already for 
Mie same reason as the wood, namely, for the lack of 
‘astic stamina. Efficient design requires such produc 
“on methods in which the best aerodynamic efficiency 
‘not only incorporated, but in which it will be always 
Pupieated. Due to the possibility of uncontrollable 
mechanical and aerodynamical imperfection in conven 
“onal large blades, there are already so many vibrations 


iS 


: 
Second 


4? Industrial Pr paper in the Aircraft Engine Accessories division of the 1940 
Arc Weldir . F rogress Award Program sponsored by The James F. Lincoln 
hie saving 4 yey Cleveland, Ohio. The award papers showed a po 
man-hours : flat 25,000,000, including 7,000,000 tons of steel and 153,000,000 

r Consultine Be, available by application of are welding 
{See Reine emeer, General Hydraulic Company, Cleveland, Ohio 
M er, H. P., Quality Control of Hollow Steel Blades iviation 
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in present hollow steel pri 
cation of them is almost in 

It is the object of this paper to provide a more effec 
tive and simplified welded structure which will not only 
be better and stronger, but which will be more accessible 
for production and control, and the elimination of the 
above defects and vibrations It also will be shown 
that welding is the best method today which can pro 
duce this improved steel structure, and that arc welding 
is cheaper and commercially more available than hy 
drogen or other more specific and delicate welding 
methods. 


ypellers, that even a classifi 
possible 


Welded Constructions 


Welded Steel Propeller with Hollow Shank and Knife-edge 
Blade 


Propeller blades are one of the most difficult machine 
elements to make, of the aircraft industry today. This is 
due to the rigid expectation of the propeller mechanism, 
which is in itself a complete hydraulic motor which 
has to transmit the engine horsepower into the flight 
power, at the best possible efficiency rransatlantic 
flight diagnoses show that the commercial possibility of 
such flights often depend on the increase of one single 
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per cent in propeller efficiency. Disregarding aero- 
dynamical requirements, but remaining at the task of 
transmitting huge horsepower, such as 750 hp. by one 
single blade, obviously requires the best the aircraft 
engineering can offer in all possible directions. Con- 
sidering, also, that the inevitable method of blade mount- 
ing at the end of a cantilever crankshaft is given, it is 
evident that a multiplicity of rigid requirements and 
problems present themselves for solution right at the 
start, with the mounting. Critical phenomena such as 
the flutter of the propeller is only a resonance between 
engine and propeller vibrations, but the forced vibration 
of the crankshaft is normal and it is carried over to the 
forced vibration of the propeller blades. The thrust of 
each blade will impose a bending moment which is 
normal to the axis of the blade. The centrifugal force 
is the most critical. It acts axially on the normal section 
of the blade. For the purpose of simplicity the con- 
sideration of other imposed stresses and phenomena are 
omitted in this discussion now, but it is pointed out 
that the basic improvement of the present design has 
reduced or fully eliminated limitations and dangers in 
conventional propellers. 

It is well known that the major portion of the length 
of a lynite propeller is so heavy that only a short por- 
tion toward the tip remains flexible. It is this flexible 
end, however, which breaks off and causes the principle 
danger of conventional lynite propellers. The poor me- 
chanical properties of the aluminum alloy is only partly 
responsible for the above limitations, i.e., for the exces- 
sive weight of the blade, as well as for the breaking off 
of the tip. Other limitations are due to design factors. 
These limited factors bar the lynite blades, however, 
from further application as longer blades on larger air- 
craft; and there is no way of alleviating these factors in 
the conventional design. 

Figures 4 and 5 show a two-part welded-steel propeller 
which eliminates the above basic defects of solid alumi- 
num-alloy propellers. The proper blade 1 is made of 
thin forged steel and at its bottom is arc welded to a 
hollow-steel shank portion 2. This hollow-steel portion 
is practically rigid, while the flexible or knife-edge por- 
tion is elastic. It is a knife-edge made of spring steel. 
The substance of this welded combination is that the 
forced vibration of the entire blade will have a knodal 
point at the point of the welded connection, and thus the 
blade J will have its own free and smooth harmonic oscil- 
lation along its entire length. This vibration will be sub- 
stantially different from the rigid forced vibration of 
the shank portion 2. The vibration of the entire blade 
will relieve the tip as well as any other portion of the 
spring blade from concentrated vibrations and tip 
breakage. Part 2? is preferably made out of rigid seam- 
less steel tubing of suitable material. It is formed to the 
proper shape to receive the end of blade J, and mounted 
safely against the maximum load. The welded mount- 
ing can be achieved by conventional arc welding, prefer 
ably at two zones, such as shown in Figs. 4 and 5. The 
inside and outside welds are both well accessible for final 
finish since the shank is hollow and will be polished to 
the proper smoothness. The necessary heat treatment 
of the welds and the tempering of the spring blade 7 will 
complete the process. It can be stated already that there 
is no chance of the breaking off of the blades at the walled- 
in and welded end. The good properties of the spring 
steel and tubing provide all necessary resistance to this 
welded joint. 

Simultaneously, the refined aerodynamical profile 
throughout the entire length will improve the hydraulic 
efficiency together with the traction of the propeller as 
shown in Fig. 2. This figure shows that the traction 
force is rapidly increasing toward the tip of the propeller 
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SECT. AA. 


3 FIG.- 5. 
FIG- 4. 


(see also Fig. 3). Thus it is obvious that the curv: 
knife-edge blade will have a quicker pick up towar 
tip than the curve of the clumsy solid aluminum 


propeller. This propeller supersedes also, in weight 
solid aluminum-alloy propeller, which is an important 
design consideration. Due to the outstanding pro 


ties of the different steel portion, the shape can b 


such that the blade stability as well as its radial stre1 


will meet any necessary requirement at a minimut 
pense of weight. This better streamlined profil 


adapt the blade, also, for higher engine speeds wit! 


the necessity of using reduction of gearing. 

It is admitted that the welding process occupies 
very small space in the entire manufacture of this 
but that much greater is its importance; and 11 
substitute. The danger of mistreatment of U 


by the method of conventional arc welding 1s very 5! 


since all necessary details may be obtained read 
welding specialists. Arc welding achieves th 
cheapest, and strongest connection betwee! 
parts 1 and 2. The fact that the two parts / 


be manufactured separately and finished indepence 


from each other, prior to the welding, is import 
the savings and production point of view. 1 
the cost of necessary machine tools, operat 
and fixtures, as compared with the cost of ma‘ 
of the one-piece blade. The entire blade, with the v 
joint, can be polished internally and exter! 
the welding. The danger of tip break-oll 
eliminated and the low-pitch vibration 0! 
quiets the entire performance of the powe! 
the plane, respectively. 

The above method of fabrication is al: 
with proper changes and modification to_ 
alloy propellers. While the conventional b! 
a long and heavy inefficient shank, with a s! 
ing, inefficient tip, the present design emb« 


hollow short shank, and carries an elastic gb 


which is efficient throughout its entire lens 
be seen, also, that the arc welding, with sel: 
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FIG.- 7. 
FIG: 6. 


fed material and design, eliminates all scrap from the 
manufacture of the propeller blade, and thus it greatly 
reduces its cost through the saving in labor and material. 


ed Steel Propeller Blade of the Rigid Skin and Rein 
forced Structural Steel Type 


Some of the present-day conventional hollow-steel 
propellers have reached considerable success, such as the 
Smith welded hollow propeller of the Aviation Corp., 
for small blades, and the hollow blades of the Aero-Prod- 

ts Corp. of General Motors Corp., for large blades. 
However, close consideration shows that the large blades, 

ticularly, need considerably further improvements, 
the material becomes crystallized under the com 

d strain of the heavy duty and associated vibrations, 
nd the wall of the blade opens up or bursts. 

One of the reasons for the limitations of the entirely 
ollow, conventional steel propellers, lies in the weak- 
ness of their design as it will be clear from Fig. This 
hgure shows that the resultant aerodynamical force R, 
‘each propeller element acts in a direction substantially 
ormal to the chord of the profile. Since the design of 
the conventional hollow-steel propellers provides no 
direct strength or reinforcement in the normal direc 
tion, the material of the hollow section becomes crystal 
ized under the vibration stresses, and the section will 
burst. The present design shown in Figs. 6 and 7 does 

tonly eliminate the above structural weakness of con 

tional hollow propeller blades, but at the same time 
greatly increases its structural strength and durability. 

through the introduction of the reinf reing member, 5, 

this new combination of the blade structure the r 

stance against buckling or bending will be increased as 
the third power of the respective height of member 5, in 
pach trar isverse section of the blade. This reinforcing 
hember, passes throughout the entire length of the 
section ond places in the direction of the resultant aero 
yt — R the necessary reinforcement. With its 
nd major moment of inertia in this direction, it 


since 
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AIRCRAFT PROPELLER BLADES 


will withstand and resist all loads and vibrations in this 
direction. At the same time it brings into reinforced 
coaction the suction the pressure side of the pro 
file of the blade. This reinforcing coaction greatly 
increases the transverse strength and stability of the 
blade, and it qualifies the structure for more severe ap 
plications than known heretofor \ substantial weight 
reduction is also obtained for the same reason. 
lhe reinforcing member 5 thus does not only add 


own structural pnt to the 
but it eliminates transverse vibrations of the suction and 
pressure profiles with respect to each other under the 
resultant load, R TI tter vibration is often called 


strength of the profiles 


the breathing of the anil ller Its negative effect is the 
early crystallization of the material and the reduction 
of hydraulic efficiency of the blade. Evidently a vibra 
tory profile has a worse circulation than a stabile, posi 


tive profile. Further, the reinforcing section produces a 
gain in hydraulic efficiency by way of better profil 
When no reinforcing is provided in the hollow profile a 


heavier wall section automatically becomes necessary 
But reinforced with a longitudinal beam, as at 5, gives 
the design a better vt mlined profile. From the above 
consideration it is obvious that this structure has a 


Ww) 


greater resistance to both torsional and centrifugal force 
vibration stresses, and will stand greater rotary speed 
A more than two-compartment profile design 1s shown 


Fig. 9. Here are provided three beams, 7, 8 and 12 
respectively, which divide the profile into four compart 
ments. This design is provided for larger propellers 
where further reduction in weight and gain in strength 
and rotary speed are imperative. As for the welding 
technique of such propellers, it will be seen that, for 
instance, the central,beam 7 is welded first to the top 
and then to the bottom of plates 10-10, respectively, 
whereupon, the front and rear beams 8 and 12, respec 


tively, will be welded to the edges of the top and bottom 
plates 10-10, respectively. Thus it 1s forming so far two 





closed compartments. The leading and 2? and trailing 
end 11 of the section thus will be welded along the edges 
of the top and bottom plates 10-10, respectively, of the 
central compartments and beams 8 and 12, respectively 
It will be noted that this structure, while it provides 
Wi, 
» 4 
\ 
 — rn 
/ 
+ , ~ 
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SECTION - BB. 
FIG.- 8. 





simple means to comply with the rigid requirements of 
good efficiency and perfect geometry of the profile, gives 
also greater rigidity and strength at reduced weight per 
horsepower ratio. In the foregoing designs the profile 
plates 9, 10 and 11 are contributing substantially to the 
strength of the blade, since they are heavy and in welded 
rigid coaction with the axially extending longitudinal 
beams 7, 8 and 12, thus forming part of the whole 
strength structure. In the following modifications the 
strength structure will be separated from the skin plates 
or airfoil structure. 


Welded Steel Blade of the Elastic Skin and Complete 
Structural Steel Body Type 


Figures 10 to 13 show a novel blade structure for im- 
proved streamlined and light-weight propellers of the 
larger sizes. The combination comprises axially extend- 
ing beams 13 to 20, properly spaced and positioned in 
such a manner that they give lateral strength and re- 
sistance against thrust, centrifugal and torsional forces, 
and at the same time provide the proper form for an 
airfoil section as in Figs. 11 and 12. At the shank as in 
Fig. 12, the beams will be disposed in a similar way, in- 
side a longitudinal straight cylinder. Further sections, 
as in Fig. 10, the profile plates 21 to 27, will be carefully 
formed and positioned to determine and fix the final rela- 
tive position of the axial beams 13 to 20. The profile 
plates may be made by stamping as in Fig. 13, and 
sawed to subsections to fit between the longitudinal 
beams 13 to 20, as in Fig. 10. Appropriate welding 
fixture will enable the welding as at W. It will be noted 
that the beams 13 to 20, are the main longitudinal stress 
members and they remain integral longitudinally, as 
in Figs. 11 to 12. The great advantage of the use of the 
stamped airfoil profiles, as in Fig. 13, is that they can be 
present in their theoretical position by means of simple 
welding fixtures, and then be sawed into individual 
pieces prior to the final welding assembly, as in Fig. 10. 

Each adjacent beam and profile plate, respectively, 
thus forms a plurality of cells which are yet open from 
the top and from the bottom, but will be closed by the 
skin. The skin may be wrapped around the strength 
structure, or pulled over on it, in stressed position from 
the shank end toward the blade. A two-part skin may 
be welded to the top and bottom of the strength struc- 
ture along the longitudinal beams 19 and 20, respec- 
tively. The shank portion of the blades may be formed 
and finished as in Fig. 7, embodying the geometry of 
Fig. 12. This design lends itself to very accurate profile 
control and easy checking up of the pitch of the blade, 
particularly in aerodynamical respects. The skin may 














FIG- B. 


be made renewable, as primarily it is only a cover 
resting tightly against the beams and profile plates 
withstanding the vacuum and dynamic pressur 


airflow. Since both the suction and the pressure are less 


than one atmosphere, it is obvious that very thin 


metal skin will perform this pressure duty. Breathi: 


of the profile is thus eliminated, and considerable w 
reduction is obtained. The repair of the blad 
skin disease, becomes easy and effective by eitlier 
changing or patching up the damage. The new el 


21 to 27 increase torsional rigidity and transverse sti 


ness of the blade, since they reinforce the beams 13 | 
as did beam 5, on the profile plates 3 and 4, in Fig. 7 
The facts that standard material of good alloy 
and standard welding process, such as arc welding 
be used in the production of propellers increas 
ductive capacity and possibilities of the aircraft 1 


and provide the large aircraft with efficient and sa 
propellers. Due to the simplified structure in this latte 


case, expensive dies are eliminated, heat-treating pi 


esses greatly reduced or eliminated, greater finished va 
ues are produced and further design changes at less & 


pense are made possible. 
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Resistance Welding Below the Frost 
Line 


By A. L. Munson’ 


EFRIGERATION has become a very essential 
tool in the fabrication of implements and mate- 
rials of war. Innumerable new uses have been 

und for refrigeration during the last few years, particu- 
larly in industry. 
Welding has become streamlined for war. By utilizing 


its speed and other advantages, our country has been 


nd is able to pour forth amazing quantities of war 


materials, which in a great many cases would have 


therwise been impossible. 
When we think of welding, we think of heat—glowing 


red or dazzling white —which causes metals to fuse to- 


sether in a strong bond. There are any number of 
welding processes: gas welding, arc welding, forge 
welding, flash welding, butt welding and resistance 
welding, to name a few. 

The spectacle of two pieces of metal bristling with 
white frost coming together on two strips of aluminum, 


and making a weld, is spectacular and appeals to the 


magination because it is so contrary to preconceived 
notions of natural phenomena. The two are so di- 
metrically opposed—heat and cold. But that is 
eXa xactly what we do. And it is just this combination 

at has made aluminum spot welding entirely practical, 

I nd so much faster than riveting. 

Spot welding is a metal-fabricating process in which 
the fusing temperature is generated at the joint by the 
inherent resistance of the joint to the flow of an electric 
current. It is the attaching of one part to another 
so as to maintain this attachment against the application 
of design loads te other parts. 

In any resistance welding operation, the basic formula 
is expressed as “‘Heat equals J*R7,’’ in which J is the 
secondary (or welding) current in amperes, R is the 
electrical resistance of the parts being welded and 7’ is 

the time, 

Three of the fundamental factors affecting this 

formula are: Current, time and pressure—and one 
resistance- -welding machine must have means for con- 
trolling these factors very accurately. 

Current requirements for welding aluminum are 
three or more times the values used in welding steel of 
Similar gage. A spot welder designed to weld two pieces 

in. thick steel will not be heavy enough to weld the 
same thickness in aluminum. 

_Tressure required to bring the upper and lower elec- 

todes together over the joint with sufficient force to do 
the welding can be applied by air or pneumatic cylinders. 

the amount of pressure must be adjusted since different 

Pes and sizes of materials require widely varying 
Pressure between the electrodes and the work. 

\ccurate timing control is very essential in any 


m.. for a tal Div., Weltronic Corp., Detroit, Mich. Article prepared from 
an Soci thee 5 given by Mr. Munson before the Detroit section of the Ameri 
ety Refrigerating Engineers 


resistance-welding machine. In the early days manual 
pressure and human timing were depended upon, but 
with the rapid growth and use of this welding process, 
most accurate and dependable means have had to be 
used to obtain proper timing and correct pressures. 
The contactor type of control was widely used at first 
but it is now giving way very rapidly to the more ac- 
curate electronic controls, which provide timing in 
“cycles” instead of seconds. Since there are 60 cycles 
in each second in a normal power supply, this means 
timing is possible to '/gth of a second. 

In order to make a weld a welding machine must be 
carefully arranged to perform certain definite functions 
in a certain sequence—as determined by the settings 
in the control panel. Current cannot be permitted to 
pass through the electrodes until they have been brought 
together on the work under the proper pressure. There- 
fore the machine sequence would normally be 





Fig. 1 Mechanicall r Cooled Aluminum Welder 


I. Squeeze Jime.—The process of bringing points 
together and holding them together under pressures for a 
definite time. 

2. Weld Time.—Often broken up into a series of 
pulsations of heat time, cool time, etc., as for steel to 
prevent overheating and melting of the material. The 
duration time in which the welding current is applied. 
In aluminum welding this time is a fraction of one 
cycle since a very high current is used and must be of 
very short duration, due to the nature of the material. 

3. Hold Time.—The time for which the points must 
remain closed after current flow has stopped to give the 
metal a chance to fuse and cool. This is sometimes called 
“Forging Pressure.”’ 

4. Off Time.—When automatic operation is desired 
there must be an off time to allow moving the work to a 
new spot location in readiness for another weld. 

With synchronous timing controls, which are becoming 
very popular, each timing cycle is begun at that point 
on the sine curve where it is zero in current value. 
This eliminates sudden line surges which are very ob 
jectionable and which cause fuses to blow and the power 
companies to object. 

Before a weld can be made, the work must be cleaned 
and otherwise prepared. The purpose of surface prepa- 
ration is to eliminate wide variations in the heat of 
welding caused by variations in the contact surface re- 
sistance due to foreign matter on the surface—and also 
to reduce the heating between work and electrodes. 

Work can often be ruined by improper treatment or 
cleaning, and in aluminum work, premature ‘‘pick-up”’ 
of aluminum by the electrode face will result if the sur- 
face is contaminated. Since aluminum has the unhappy 
faculty of picking up soon enough even with proper 
cleaning, this cleaning is very important and is given a 
great deal of serious attention by all good welding engi- 
neers. 

The surface resistance of aluminum sheets is in- 
creased by the pressure on the sheet of foreign substances 


Fig. 2—Welding Machine That Does an Upsetting Job 
In the application shown in this illustration the welding outfit 
has been adapted to perform an upsetting job. In this job !/,-in. 
iron rods are heated until they become soft, and then pressed into 
the countersunk holes. By cooling the electrodes on this equip- 
ment, their life is increased five or six times over what it was pre- 
viously. - 


340 


Fig. 3—Cooling Has Two Functions in Armor Plate 


Remor nv) welder. Water spray 
Arm plate welder Water spray 
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system in provi 
lish the tempering. A the 
controls the am« 
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weld very accurately, and al rols the 


: . 
in the lower electrode 


deposited either by handling or by some chemi 
of atmosphere, etc. Fumes, smoke, moisture, 
the atmosphere will have definite effects on th 
coating. Dirt, grit and dust will also cause som: 
and can often limit the number of spots obtai 
tween electrode dressings. Considerable in 
has been carried on along these lines. 

Aluminum alloys readily alloy with copper, « 
at high temperatures. It is therefore very imy 
that the temperature of the copper electrode fac: 
is in contact with the aluminum, be kept as 
possible, to avoid “pick-up” of the alumi 
welded. 

This is the basic reason for the use of reiriger 
We try to hold this face temperature down bel 
fusion or alloying point in order to retard all 
“pick-up.”’ If we could consistently do that w 
be able to weld forever on one set of electrodes 

Refrigeration also assists materially in ret 
so-called ‘‘mushrooming’’ of electrodes. H 
pressure and the constant pounding toget! 
distortion in the shape of the electrode, at th¢ 
too, is a serious cause of short electrode face lil: 

There are two commonly used cleaning 
chemical cleaning, and mechanical clean 
method has its boosters and very often the | 
shape) of the job will determine which method | 

Chemical cleaning seems to be best, and 
popular. Extreme uniformity can be obtained 


is important because without uniformity, it is impos 


to produce equally consistent welds. Litt 
required by workers in this type of cleaning 
need only to load and unload the tanks 01 
schedule. The length of time for which th 
dipped in the bath must be controlled to obt 
uniformity desired. More spots can usual 
tained between point dressings with this proc: 
ever, a rather elaborate initial installati 
including tanks, hoists and baskets, is requ 
is quite expensive, and workers must use Ca! 
damage or injury from acids, and to time 
process itself accurately 
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Fig. 4—How ee Is Carried to Electrode Tip 


irse of the cooling agent flow fron 


ie 


1g shows the c 
throt ps the 

id the insert provide 
pid hee it transter. 


adapts or 


ir 
Fre ; ~ 
- a} 


Mechanical cleaning usually requires skilled operators 
great care must be exercised in removing oxide 
iting so as not to thin or roughen the alclad surface 

the sheet. However, offsetting this disadvantage, 
this method allows cleaning of any part of a surface 
without the necessity of treating the entire surface. 
initial equipment required is small and inexpensive. 
Vhile cleaning will not be so uniform, careful operators 

obtain satisfactory results. 

Whichever method is used, care should be taken to 
eld the metal as soon after cleaning as possible—pref 
erably within an hour or two to prevent recontamination 


i the cleaned surface. 
\ 
Now, with the welding machine properly set for the 


tk to be done, and the work properly cleaned, welding 
perations can begin. Many samples are made first, 

check the control settings. Shear strengths must meet 
ngid specifications. Too much current will cause 
Spitting” or burning, with the danger of serious acci- 
lents when molten metal splatters from the weld. Not 

ough pressure will also cause ‘ ‘spitting.”’ Too much 
pr ssure causes objectionable indentations in the sheet. 
loo little heat means weak welds. An accurate middle 
ark must be reached before production welding can 


) in. 
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" 


v 


This brief summary of welding practice will indicate 
what we are up against when we try to apply refrigera 
ng ‘o a welding machine. It is essential to know weld 
8 before attempting to apply refrigeration to this 


complica 
womphic ted welding procedure. I cannot stress that 
too much 
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refrigerating loads. 
sheet requires different heat. 


There is no « 


Each S$1ze, 


oo < ay 4 ‘ : 
iSy Way iC LETINIMNe 


or thickns 


The condition of the sheet will cause variations The 
type of oxide coating will cause wide iriations Each 
illoy or alclad will be different 

rhe condition and typ electrodes will cause very 
wide variations The throat depth and height must 
be considered Anv ferrous metal in the throat field 
will make a difference Methor f cleaning and con- 
sistency of cleaning re important \tmospheric con- 
ditions are important Polarity of electrodes is im- 
portant. Dr. Hess of Renssalaer Polytechnic Institute 


has obtained some interestu g data on this 


Cooling surface available in the electrode is of utmost 
importance. Only recently ha iny attention been 
paid to this important factor [he Frostrode people 


have developed 1 new electrode called the Frostpoint 


which they are now furnishing with their units. Gre atly 
increasing cooling surface and a replaceable finned 
cap are incorporated in its design as well as a fool-proof 

deflector’ or coolant tube Coolant flow and volume 
of coolant are also very important 


All these factors and more must be carefully considered 
when refrigeration is to be applied to welding. It 1s 
essential to know welding before » loads involved 
properly determined. Each type of welding 
different in perating characteristics, too. 
intered are staggering and only an 
wledge and experience in 
them 


even the 
can be 
machine is 
The variables encot 
individual with welding k1 
this type 
fully. 
The many plant 
heroes of this welding business 


> of applic ition Cal nope to solve success- 


real unsung 
little credit 


engineers are the 
They get 


welding 


but they certainly tutn out the equipment, and have done 
a remarkable job. Their ae efforts to improve 
welding practice and technique have led to the increas 
ingly wide acceptance of el welding 

Many structural parts are being spot welded today 
This would have brought horror-stricken protests not 
so very long ago, for until recently few designers or 
fabricators would believe that any weld could match 
the strength of a rivet It is gratifving to know that our 
own efforts have assisted in this transition. When 
properly designed and applied, refrigeration can work 


num fabrication in spot weld 
much easier and 
1 sewing machine 
ours is really 
week. Most 


measured 


miracles in speedit ig alum 
ing. And since 
speedier than riveting—1t’s like using 
on sheets of aluminum—this country of 
turning planes out faster and faster every 
of the aircraft plants now must almost be 
latitude and longitude 


| 


spot welding is so 


Refrigeration Must Be Properly Applied 


But, many people still ask, is refrigeration really 
worth while? There has, unfortunately, been some con 
flicting evidence in the welding industry on this. There 


pro and con which have tended to 


Some plants say it isn't worth the extra cost 

improvement is not great enough. However 
that when properly applied, 
iriably shown considerablk 
often 500° improve 


have been 
confuse. 
that the 
it has been our experiencs 
refrigeration has almost inv 
and worthwhile improvements 
ment and sometimes n 


papers 


1uch More 
Perhaps the greatest cause of the variations in results 
obtained is due to the human element plus the varying 
machine characteristics and different cleaning conditions, 
etc. All the variables mentioned enter into this, 
determine the results 
prejudices and 


ibove 


too, and in greater or lesser degre 
to be 


obt uned. Preconceived 1 otions, 
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occasional lack of cooperation of the operators and/o 
welding engineers can be quite a hurdle. 

Different manufacture of welding machines causes a 
wide variation in welding heat, and consequently in 
results obtained. Time interval between cleaning and 
welding can make a big difference. The type of elec- 
trode used will make the biggest difference of all. 

By using the new frostpoint electrode with the Frost- 
rode unit we have been able to make as many as 2000 
spot welds on 0.064-in. 24ST Alclad between cleanings. 
The shear tests were unusually consistent and they 
were entirely acceptable. 

Field production tests have shown 600 and 900 spots 
on the same material between cleanings, on the stored 
energy type welder, which is more difficult to cool. 
Previously 30 spots or 50 spots was considered a good 
average. This is a very real improvement as you can 
see. 


Best Coolant Temperature 


The best coolant temperature we have found to be 
between 0° and 10° F. A minimum of 2 gallons per 
minute must be circulated in each electrode. However, 
there is some evidence indicating that for light gages 
of aluminum (0.020 in.) a temperature of 15° or 20° F. 
works very well. But we have standardized on 0° F. 
since in by far the greatest number of cases it has given 
much better results. 

For steel work, we often use 40° F., such as in gun- 
type welders. But even for steel we have found 0° F. 
very desirable in many cases. With a special welder, for 
example, which permits very accurate heat treating after 
welding through use of a thermocouple inside one of the 
electrodes, armor plate can be very successfully welded 
and heat treated after welding at this 0° F. temperature. 

In this operation, a series of pulsating electrical cur- 


rents of varying intensity are used so that any pre- 
determined degree of heat can be obtained very ac- 
curately. Consequently, it is quite simple to obtain 
approximately the same hardness and toughness in the 
weld as was in the original metal. Refrigerated elec- 
trodes assist in the quick quenching and also greatly 
retard point mushrooming. 


Types of Systems 


For cooling the electrode, direct expansion systems 
have been tried. We experimented with the idea right 
at the start. However, the moisture bug-a-boo im- 
mediately came up as the first and worst obstacle. At 
the present time it looks extremely doubtful whether 
direct expansion can ever be successfully applied and 
made fool-proof. The electrodes themselves must be 
removed too often to change shape or renew. In using 
direct-expansion coolants, this would mean actually 
opening a refrigerant circuit, and to offset moisture 
pick-up you would have to have a dryer as big as a house. 

At present, we use electrodes cooled with a mixture 
of antifreeze, such as alcohol and water, fed to the tip 


-_ 


through rubber hose and a */,-in. iron pipe. 
entered the field, we found that tip thicknes 
up to */,in. of metal between the coolant and 
tip were in common usage. Naturally, thi 
an overwhelming wall for the refrigeration to wo: 
Changes in electrodes since then have reduc« 
thickness to the thinnest dimension which wil 
the weight of the electrode under pressures e: 
on the job. Experience seems to show that | 
electrodes are best for jobs where refrigerat 
pl ryed. 

Electrode tips are commonly dressed with 
oxalite paper of fine texture abrasive. This clea 
one of the worst headaches since it occupies 
valuable production time. It usually takes fro: 
much as 20 min. to clean one set of points. 

Refrigeration increases the current-carrying 
of the electrode at low temperatures. Among 
Dr. Henzel has published a very good pape1 
which appeared in Air Conditioning & Ref 
News 

Refrigeration of the electrodes produces no 
effect on shear strengths. 

It is very important that equal amounts of refri 
tion be supplied to each electrode for uniform results 

It is impossible to say offhand what size unit wil 
required for a given job. We make a line of units 1 
ing from '/, h.p. up to and including 10 h.p., but 
can only be determined from experience and y 
knowledge. There is no easy formula. 


Factors to Consider 


The weld nugget should penetrate betwee: 
and 80% of the thickness of the overlapping 
the weld penetrates the surface of the sheet 
of refrigeration will keep the melting metal c 
good weld will be stronger than an equivalent riy 
will provide a streamlined surface. A good 
usually determined by experienced observation 
using frequent shear samples 

The current time required for an aluminu 
weld is less than 1 cycle in duration. Prolong 
at less intensity would cause sheet buckling 
welds. 

In portable gun welders we often cool the 
cables and also the welding transformer. It | 
much longer equipment life and makes tli 
entirely independent of water supply. 

The Government and the armed services are ¢ 
over to welded construction instead of rivets, in 
cases. Some aircraft plants are much further ad\ 
in their welding designs than others. 

In summation, we have done a great deal o! 
mental work both it: the laboratory and in the field 
have proved to our own rather critical satisfactio1 
when properly applied, refrigeration is very be! 
in resistance welding. Some jobs could not be atte: 
without it. 

We want to again stress the importance of 
grasp of welding knowledge and technique. 
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Health Aspects of Welding 


By A. G. Cranch, M.D.,* in collaboration with B. L. Vosburgh, M.D. 


HE purpose of this paper is to offer some practical 
points for the better protection of the health of 
welding operators. It is not intended as an 
exhaustive research document. The health hazards of 
welding may be classed as “real and unreal.” The 
former should not be ignored, nor should the latter be 
allowed to cause undue alarm. The real hazards are 
not mysterious; they should be easily understood by any 
reasonably well trained operator and means for protection 
are available and effective when used 
A welding operator is usually exposed to all the general 
cident hazards common to the industrial field in which 
is working. Structural iron workers, ship builders 
d the like are exposed to increased accident hazards. 
As a large proportion of welding operations are in con- 
nection with such work, this may be one reason for the 
mmon assertion that welding is a dangerous and un 
healthy occupation. 
\nother possible source for the charge that welding 
| health hazard is the circumstance that the formulas 
of most rod coatings are “‘trade secrets’’ so that there is 
ypportunity to indulge in all sorts of speculation as to 
the danger to health from the ‘“‘secret’’ ingredients in 
ese coatings. Actually very few coatings would ap 
pear to have introduced any important health hazards. 
is for the ““‘mystery,’’ most of these coatings have been 
tented. Not long ago the Bureau of Mines issued 
Information Circular! giving much detailed in- 
lormation on the composition of welding rod coatings 
nd fluxes. This was based on patent information, 
purposes served by the various ingredients and analyses 
i many typical coatings. This and other reports re 
ve the “‘mystery.’’ 
A third and perhaps the most importa:it reason for 
the assumption that welding is a health hazard, are the 


iramatic deaths which have been reported in a relatively 


tou 


instances following massive exposures to welding 
mes in strictly confined spaces without suitable pro- 
That such incidents do not 
reflect a general hazard is well shown by the fact that 
il the past three years the number of welding operators 
as increased some 400% and in the past ten years con 
sumption of welcing rods has increased some 2800% 
with scarcely any increase in such fatalities. 

Until quite recently the health problems of welding 

ve been approached from a speculative rather than 
“entiie viewpoint. Unfortunately in a number of 
ustances even medical men, apparently with little at- 
‘mpt to check exposures or weigh evidence available, 

€ attributed an amazing variety of ills to welding 
“Xposures. These include digestive disorders and mal 
hutrition, liver diseases, respiratory affections even in- 
Cuding cancer of the lung, circulatory, blood and glandu 


C 


and le , " : © 
; se ctric Welding, October 28, 1942, and reprinted from the 31st 
mal Safet 


Co “resented at the 3lst National Safety Congress and Exposition, session on 
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Hodgkin’s 
changes, 
careful 
reports generally shows little or no 


¢ thyroid disease ind 
various skin diseases, neurological 
sterility, and various complaints. A 
analysis of thes 
evidence of any con! with welding exposures. 
The agents usually blamed for these various ailments 


lar changes includin 
disease ’ 


ot her 


ection 


would ordinarily be present in entirely negligible con 
centrations, if at all 
Such substances as ilica, asbestos, manganese, 


rious other metals and even 
iron have been given as ‘“‘potential hazards’’ in welding 
iumes. These have been charged with directly causing 
ill health or serving to activate other conditions such as 
pneumonia, tuberculosis, etc. With the exceptions 
shortly to be mentioned, there seems to be no evidence to 
indicate that they are present in a form or an amount 
which would constitute a health hazard. Some have 
stated that welding operators ‘“‘are dying every day, and 
others suffering permanent health impairment as the 
result of their work,” and charge that no studies have 
been made to identify or control the hazards. Anyone 
it all familiar with the research which has been done and 
is still going on in this field will realize that such charges 
must be due to ignorance or prejudice. The very 
thorough study conducted by Britton and Walsh? and 
the experimental work and observations in this field 
by many other investigator fail to show any excess 
of 111 health among welding operators, or any 


| outstanding 
type of illness among them 


chromium, nickel, cobalt, 


The Real Welding Hazards 


The real hazards peculiar to welding are essentially 
from: (1) radiation and (2) air contamination by gases 
and fumes. 

Radiation presents the hazard of intense light, glare 
and of ultra-violet exposures. Probably all workers 
even casually acquainted with welding operations are 
familiar with the need for eye protection in this work. 
In the case of gas welding there is little, if any, ex- 
posure to ultra-violet rays, but only glare from too in 
tense light. The eyes must be protected by suitable 
colored lenses. In electric arc welding there is not 
only the glare but enough ultra-violet radiation to call 
for a deeper shade of protective lens for the eyes, and 
also a face shield and protective clothing to cover all 
skin areas which might be exposed. At present no 
attempt will be made to go into details as to this form 
of protection, as these are easily available from a number 
of sources, especially the American Standard Safety 
Code for the Protection of Heads, Eyes, and Respiratory 
Organs.’ ® 

Hazards from radiation are not confined to the welding 
operator alone, but also involve his helpers and others 
working in the immediate neighborhood, usually con 
sidered to be within seventy-five to one hundred feet 
in the case of arc welding. Any workman within this 





area should be protected either with suitable goggles or 
by the use of screens. If screens are used they should 
be so designed as to interfere as little as possible with 
ventilation. Some types of operation can be done in 
ventilated booths, which may serve to reduce the 
hazard to others. Not only must direct rays be kept 
from the unprotected eye, but reflected rays must be 
considered. This invariably calls for the use of dull 
non-reflective paint on areas which may otherwise serve 
as reflectors. 

Excessive exposure of the eye to ultra-violet radiation 
damages chiefly the outer structures of the eye, setting 
up conjunctivitis of varying degree. The damage is 
analogous to a blistering sun burn of the skin and if the 
exposure is severe very painful reactions will occur, with 
some temporary visual disturbances. Ultra-violet rays 
do not penetrate the lens or injure the deeper structures 
of the eye. Experimental cataracts have been produced 
in rabbits by prolonged exposure to ultra-violet rays, but 
in actual welding experience lens changes do not occur 
and optic nerve injury is impossible from a_ physical 
standpoint. 

Before leaving the subject of radiation it should be 
mentioned that in welding there is no exposure to short 
waves like the x-ray. This has been demonstrated 
repeatedly by having welding operators carry dental 
x-ray films in their pockets. No systemic effects have 
been demonstrated as due to the radiation in welding, 
least of all sterility. This is mentioned because this 
charge has recently been revived in some quarters. It 
was originally made during the last World War and 
several investigations proved it to be unfounded. There 
is no valid evidence to support such a theory. 


Gas Hazards 


Among the much discussed hazards of welding are 
those due to gases. These gases may be essential to 
the type of welding as the oxygen and acetylene in 
oxyacetylene welding or they may be produced through 
the reactions occurring in the welding process as oxides 
of nitrogen, ozone or in some cases of imperfect com- 
bustion carbon monoxide. It is hardly necessary to 
state that oxygen as used in welding does not produce 
a health hazard. Misused, for instance, as a substitute 
for compressed air in ventilating small spaces, it may 
increase the hazard from burns, as any material will 
burn more actively in the presence of an excess of oxygen. 
Ozone, a “‘peroxygen,’’ may be formed in the welding 
are and in concentrations of over 1 p.p.m. may act as a 
pulmonary irritant. On leaving the arc, ozone rapidly 
ceases to exist as such and many investigators have dem- 
onstrated that even in confined spaces a dangerous 
concentration is not found in the air breathed by an 
operator. It is extremely doubtful that ozone is any- 
thing but a theoretical hazard in welding. 

While speaking of oxygen, mention may be made of 
the hazard said to be due to “oxygen deficiency”’ from 
welding. This could occur only in very confined spaces, 
as in tanks or some of the small compartments in ship’s 
holds, and the like. There may have been some acci- 
dents due to oxygen deficiency in such locations but in 
all probability investigation would show that this condi- 
tion already was present in the area before welding opera- 
tions were attempted. In the case of oxyacetylene 
welding where a certain proportion of oxygen is drawn 
from the atmosphere the welding flame will usually 
become entirely unsatisfactory for its purpose and the 
deficiency recognized before the oxygen reaches a level 
low enough to be dangerous to the operator. Also the 
heat generated by the welding operation under normal 
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atmospheric conditions would usually be 
in a confined space before dangerous oxyge: 

occurred. “Oxygen deficiency,” then can b 
the category of unreal hazard. 

One not infrequently sees references to 
effects of unburned acetylene or the ‘“‘impuriti: 
in acetylene gas. Acetylene is a simple asphy 
not in itself a poison. It has had fairly wick 
anesthetic. A hazard would exist only whe 


is present in such concentration as to reduce th 


in the air breathed so that not enough remai: 
erly to supply the body. As the lower exp! 
of acetylene in air is about 2'/.-3% it is evi 


in the presence of a flame an explosion would 
long before the concentration would appreciably 
the available oxygen in the air. As for th 


hazard from impurities 
sulphide or ammonia 


arsine, phosphine, 
this purely theoreti 


is based chiefly on early analyses of acetylene made | 
No significant amounts 


materials of foreign origin. 
present in acetylene produced today from ray 
from North American sources. 


mercial producers and not even a trace was 


The minute amounts of impurities sometimes { 
acetylene are, of course, destroyed in the flam 
health hazards from acetylene and its “‘impurit 


belong in the ‘“‘unreal’’ class. 
Gases formed in the flame or arc are the 
nitrogen, sometimes called ‘‘nitrous fumes.”’ 


not nitrous oxide, but are nitric oxide and other hig! 


oxides of nitrogen. In the concentration | 
connection with welding they are so diluted 
colorless. Under 


hazard is as a pulmonary irritant. 


10 p.p.m. Certainly a study of availabl 


indicates that in welding operations concentratio! 
50 p.p.m. or less have not produced symptoms, a! 


probably under many conditions this amoun 
exceeded without harm. Protection will b 
under fume protection. 


Carbon Dioxide and Carbon Monoxide 


Carbon dioxide is produced by the oxya 
flame and by the electric are but never in concent 
mono 


of physiological importance. Carbon 
be produced through imperfect combustion 
starting welding or cutting of cold material : 
the combustion of organic matter which may 
on the surface to be welded, or in the coat 
used. There is considerable divergence of 


the degree of hazard from carbon monoxide 


A careful comparison of the various report 
indicate that the danger of a significant conc 
very slight under all ordinary conditions 


If standards of ventilation indicated by other ! 


the work are followed the hazard from carb 
ide should be non-existent. 


Recently test 
made for arsine in dissolved acetylene from { 


Tesel 


other conditions of exposure th 
fumes may present other hazards but in welding ther 
Except in 
rooms or in very confined spaces as in tanks, et 
dangerous concentration would be likely to occt 
what is a dangerous concentration has been underg 
considerable discussion in the last two or thre 
The classic figure of 39 p.p.m. by volume in 
mittedly was based on very limited observati 
has proved a fairly satisfactory working standard 
as much more extensive experiments were be¢ 
indicate that 70 p.p.m. or even up to 100 p.p.n 
be a safe limit for a day’s work; others, on what ba 
not clear, are advocating a “‘safe concentration 
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» the most discussed health hazards of welding 
-¢hoce due tofumes. These are chiefly metallic, from 

0 ‘terial being welded or used as a coating on that 
r in the welding rod or its coating. The 


teri I 
“~nosition of welding fumes is so varied that this fur- 
at . wonderful field for the discovery of hypothetical 
ad unreal hazards. These fumes also are the source of 
ame verv real hazards. If proper precautions are taken 


+ the real and recognizable hazards the same 
outions should eliminate the theoretical hazards. 

now in such general use and the number of 
lc and their combinations involved is so great that 
‘ere are probably but few metals which may not be 


there i f 


iled by a welding operator. 

The most common complaint due to fume exposure is 
metal fume fever. This, often called ‘“‘zinc chills,”’ 
“brass founder’s ague’’ and the like, is really a non 
specific reaction which might come from any of a number 
of metal fumes. The most common source is zinc fume, 
‘rom welding on galvanized material, or brass, or from 
sing rods with a high zine content. Zinc should not 
e considered “highly toxic,’’ however, as this condition 
‘s an acute, self-limiting reaction of short duration and 
without known after-effects or complications. In a 
arge number of those affected a considerable degree of 
mmunity is established so that subsequent attacks are 
ery mild or lacking altogether. The permissible limit 
for zinc fume in the air has been suggested as 15 milli 
crams of zine per cubic meter of air. If this concentra- 
tion is not exceeded it is.unlikely that any cases of metal 
fume fever will occur.® 

The most serious condition likely to result from 
metal fmme exposure is probably lead poisoning. This 
snot a hazard common to all welding operations, but 
mly in the relatively few cases where welding or cutting 
is done on material previously covered with lead paint, 

ited with metallic lead, or where lead has been intro 
uced as an alloy as in certain steels. In such cases very 

finite protective measures will be required. 

Next to lead ranks cadmium as a potential hazard. 
Lately cadmium has come into more general use as a 
rust-proof coating for steel in place of zinc. It enters 
nto some alloys. The fume may produce a pulmonary 
irritation and edema resembling in many ways the effects 
irom inhaling oxides of nitrogen. 

A wide variety of other metals have been mentioned as 


injurious: manganese, chromium, cobalt, copper, tin, 


antimony, magnesium, aluminum, tellurium, vanadium, 
titanium, and many others. As encountered in welding 
jumes the amounts are usually definitely less than those 
known to have toxic effects, and it is doubtful if any 
reports alleging injury from these metals in welding can 
substantiated. Manganese has been most frequently 
suspected, but a study of the reports of alleged effects 
ul to show any conclusive evidence and the amounts in- 

lved are below those known to have produced effects. 
the charge that even small amounts of manganese 
predispose to pneumonia is not borne out by the known 
xperience of welding operators. 

Uther materials than gases or metals may create 
ume hazards through air contamination. These may 
© encountered especially in repair work on various tanks, 
ils, etc. Their presence calls for special ventilation. 
Chere is one other source of real hazard which may be 
sent in many operations involving aluminum or some 
1! the “stainless” steels and alloy metals. This is from 
ie presence of fluorides in many of the fluxes or rod 
wage used for this work. ' 

Tmeqd 


and the fume if inhaled in appreciable concen 
or for long periods may cause considerable irrita 
‘he nose and throat or even pulmonary edema. 


tration 


Hydrofluoric acid may be 
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Prevention 


To sum up: The real hazards of welding are not 
many, are generally easily identified and protective 
measures are available and effective when used. These 
real hazards should not be minimized or passed by 
Briefly they are due to 

l. Radiant energy—uItra-violet and visible light 

2. Oxides of nitrogen 
3. Metal fumes—lead, cadmium and zine 
1. Fumes from organic residues or wastes 
5. Fumes from fluoride-containing fluxes and rod 

coatings 


Protection from radiant energy has already been out- 


lined. Protection from the rest is almost 
tion of ventilation. Various means of approach have 
been tried to establish standards for ventilation Stand- 
ards in terms of concentration of contaminant expressed 
in parts per million by volume for the gases or milligrams 


wholly a ques- 


per cubic meter for metallic and other fumes have been 
suggested, as have standards expressed in number of 
air changes per time unit Both methods have value 


and studies made along these lines have done much to 
solve some of the difficult points in ventilation re- 
quirements. Unfortunately, it is very difficult to obtain 
quickly and easily a determination of fume concentration 
on a given operation. Local conditions may also change 
the efficiency of measures based on rate of air change. 
Notwithstanding some of the practical difficulties in 
applying such standards in specific cases, several general 
rules on ventilation have been evolved which have proved 
to be of considerable help 

Various studies gf present practice have been 
made which indicate that welding out of doors or in 
large shops seldom results in any serious air contamina 
tion except in the case of lead. In spaces of less than 
1000 cu. ft. and especially inside tanks, ship holds, etc., 
special ventilation is necessary Usually the exhaust 
of contaminated air is much more effective than an at 
tempt to force fresh air into the space. In stationary 
locations this can generally be done with properly located 
exhaust fans or by the use of hoods and ducts to withdraw 
fumes as near as possible to their source. Portable 
exhaust systems have been designed which are adapted 
to field needs. 

In the case of gases such as oxides of nitrogen, or the 
rare instances of carbon monoxide, if sufficient ventila- 
tion is maintained from the beginning of the operation 
and sufficient to insure good visibility and to imsure a 
comfortable temperature there should be no gas hazard 
even in confined space 

If lead or cadmium fumes are present the only com- 
plete protection is by the use of air supplied masks. 
These are of three types——air supplied by special blower, 
air supplied from compressed air system and masks with 
larger hose without use of forced air supply. If com 
pressed air is used from a general supply, special filters 
and pressure regulators are required. In the last-named 
type with no forced air supply the length of hose can 
seldom be over 50 ft In confined spaces one of the 
above devices should be used. Out of doors or in large 
well-ventilated for moderately short ex 
posures, one of the filter type respirators approved by 
the Bureau of Mines for lead fumes may be satisfactory 
In any confined space at least local exhaust ventilation 
is required when there is exposure to zine or fluoride 
fumes, or to fumes from heavy deposits of organic wastes 
and sludge. Air supplied respirators offer, of course, 


shops and 


the most positive protection 
Briefly, a minimum standard of ventilation is one that 
will be sufficient to insure good visibility at the point of 
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operation, and insure a temperature within a reasonably 
confortable limit. In confined spaces this would call 
for exhaust ventilation. In case of lead or cadmium 
exposures air-supplied masks are required. No serious 
hazard is apt to be present except in confined spaces or 
when lead is involved. Special standards for ventilation 
in welding of leaded steel have been given by Halley.’ 
General requirements for ventilation are given in more 
detail in the reports of Tebbens and Drinker,* in Special 
Bulletin No. 5 of the U. S. Department of Labor, 
“Control of Welding Hazards in Defense Industries’ 
and by Hemeon."” 


Summary and Conclusions 


1. Health hazards in welding may be divided into 
“real” and “unreal.” : 

2. Real hazards should not be ignored or minimized. 
They are usually easy to recognize and effective pre- 
ventive measures are available. 

3. Unreal and hypothetical hazards are often alleged. 
If indicated precautions are taken to guard against 
the real hazards, the unreal will disappear entirely. 

4. Hazards from radiation in welding are limited 
to eyes and skin. No systemic effects have been demon- 
strated. Means of prevention are well known and 
available. 

5. Hazards from air contamination can usually be 
controlled by ventilation and in some instances, by 
respiratory protective equipment. Hazard from gas 
is essentially limited to oxides of nitrogen. Ozone and 
carbon monoxide hazards are of minor importance. 
Oxygen deficiency, if present, is usually not due to the 
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Shells, Manufacture. Methods and Metallurgy of Shell Manu- 
facture, C. L. Eksergian. Heat Treating & Forging, vol. 29, 
no. 2 (Feb. 1943), pp. 76-78 and 90-92. 

Shipbuilding. Electronic Methods in Shipbuilding, G. Son- 
bergh. Electronic Industries, vol. 2, no. 2 (Feb. 1943), pp. 45-50, 
122 and 124. 
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no. 11 (Mar. 15, 1943), pp. 104-106 and 141. 
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welding operation but to other causes. Fun 
for practical purposes are limited to fumes 
cadmium, zinc or fluorine, and rarely f; 


wastes or sludges. Fumes from other mate: 


present, are usually in non-toxic amounts, o1 
removed by protective measures indicat 
well-recognized hazards just mentioned. 

6. No reliable evidence has been present: 
that welding operators have any poorer 


accident records than other tradesmen working 


same environment, or that they show any ch 


type of illness which could be associated with their 


7. That the health hazards due to welding , 


are not great and can be well controlled is evid 
the enormous increase in welding and its appl; 


without a corresponding increase in illness. 
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The Contribution of Resistance Welding 
ontrol to the War Effort 


W Tk 
ostre By H. L. Palmer 
Synopsis The increased use of aluminum alloys has renewed and 
speeded the development of two energy-storage welding 
his is a mechanized war that calls for improved and faster methods; namely, capacity or electrostatic storage and 
ate of fabricating both light and heavy-gage metals. This inductive or magnetic storage. These two energy-storage 
oaner deals with the more recent developments in resistance-welding methods have one important and undisputed advantage 
atrols that have aided industry’s war effort. Energy-storage OV€T the conventional a.-c. resistance-welding method, 
nsietaiaie welding, of both the capacitor and inductor type, has and that is the lower demand on the electric power sys 
extensively developed as an improved tool for the welding of tem. Phere has also been presented much evidence of 
minum Conventional a.-c. resistance-welding control has been higher quality welds and lower electrode maintenance. 
nanded to meet the exacting requirements of welding the many The magnitude of these advantages must be weighed 
ate alloys made available for war use. A current regulctor has 4ainst the increased first cost Energy storage welding 
eveloped that will maintain constant current through the is widely used and generally accepted for the pr duction 
24, Us weld even though the line voltage may vary or the secondary throat welding ol aluminum alloys 
ted ¥ litions change. Special sequence controls are available to meet There is a dual power adv untage. First, the duty 
any cycle of power applications found necessary to weld and heat cycle is reversed as the weld energy 1S absorbed over a 
ial ‘reat the material to be fabricated. The demand on overloaded longer time, therefore reducing the instantaneous kw. 


an be reduced by means of power-factor correction 


Introduction 


HIS being a mechanized war, the building of war 
machines has taxed to the utmost our metal 
fabricating methods. The problem is manifold 
First, many new and special alloys have been brought 
common use; second, the fabricating must be of the 
highest quality to withstand the abuses of wartime opera 
tion; and third, the process must be such that it can be 
ne by comparatively unskilled men or women at a 
te in keeping with the rush requirements of war. The 
lour common methods of fabrication are riveting, arc 
welding, torch welding and resistance welding. 
It is not the intention of the author to go into the mer 
ded of one fabricating method over another, but instead to 
vol. 15 summarize the efforts and accomplishments of resistance 
welding control manufacturers to keep resistance welding 
n the front line of the battle of production. These de 
clopments, except for the work done on certain armor 
plate alloys, are the same as would eventually have been 
8 (Jar developed in peacetime, the difference being that several 
years developments have been crowded into one. The 
sratilying part is that when peace comes these same de- 
velopments will simplify and improve the production of 
Val peacetime commodities as well. 


r 


Energy Storage 


Wy 4 , ma —_ . ° e 

oe ag ‘ In energy -storage welding, the power is drawn from 
the line at a reduced rate between the welds and then re- 

Better cased into the weld when desired. 


* Pres ‘ r P . . 
field ee at Northeastern District Technical Meeting, A.I.E.E., 
Met “t Bless April 9, 1943. 
Co -lectronic Section, Industrial Control Engineering Dept., General Electric 
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Pitts 







demand, and second, the power that is drawn can be di 
vided over the threg phases of the power system. In 
both energy-storage methods, the power is taken from 
the lines by a rectifie1 Direct current from the rectifier 
is used to charge capacitors or to build up flux im an tron- 
reactor. Then the energy in the capacitor is deter- 
mined by the value of the capacitance and the square of 
the voltage to which it is charged The energy in the 
the value of the inductance 
current flowing when it is inter 


core 


inductance is determined by 
and the square of th 
rupted 

The power impulse to the weld in either case is uni- 
directional and the shape can be varied by altering 
the circuit constants Che wave shape is changed to suit 
the requirements of the thickness and type of alioy being 
welded. This variable wave-shape requirement makes it 
necessary to build the control for the capacitor discharge 
welder with a range switch for changing the number of 
capacitors as well providing the rectifier with a vari 
ible-voltage re gulator 


wave 





Use 


Resistance Welding Control 


Current Regulating Compensator for with Thyratron 


inl mpensates tor variat ne voltage and tor the amoun 











Electronic Voltage Compensator, 


Which Compensates for 
Variations in Line Voltage, as Used with Thyratron Resistance 


Welding Control 


Power Control 


The control of a.-c. resistance-welding machines con- 
sists of precise switching of the low power-factor load of 
a welding’ machine in accordance with the requirements 
of the welding technique for the job. This means that 
the problem can be divided into two parts: power 
switching, and timing or selecting. In addition to these 
general problems, specific welding requirements have de- 
manded special controls. Examples of these are power- 
factor correction with series or parallel capacitors, current 
and voltage regulating compensators, and program weld- 
ing for heat treating special alloys. 

Functionally, the switching and timing technique has 
not undergone any major evolution. The standards are 
well established and the welding requirements for our 
present war effort, as well as for our past problems, can 
easily be met. The welding of heavy sections has re 
quired in some cases more current than can be handled by 
one pair of inversely connected ignitrons. By the use of 
suitable reactors and transformers, two pairs of ignitrons 
can be made to divide the load so that approximately 
double-demand kva. can be handled. In cases where the 
demand is not too high for one pair of tubes but the con 
duction is long or the duty cycle is high, two pairs of 
tubes can be used to divide the load by switching the 
load from one pair of tubes to the other at frequent inter- 
vals. In this way, the average current rating can be 
practically doubled. Thus, the control manufacturers 
have met the war demand for larger welders operated at 
higher speeds. 


Current and Voltage Control 


It has been an accepted fact that the presence of mag- 
netic material in the throat of a welding machine de- 
creases the magnitude of the welding current. Because 
of this, the heat control had to be changed as work pro- 
gressed into the throat. Again, the use of heavy gage ma- 
terial aggravated this condition. In one case, the weld- 
ing current would change as much as 30% from the first 
weld to the last weld. The control designers have now 
solved this problem with a current-regulating compensa- 
tor. 

If the current flow in a weld were continuous and no 
starting problem were involved, it would be a simple 
matter to regulate the current to a constant value. 
However, the conditions are such that the current must 


a 
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start and stop frequently and a conventio1 
will have a serious starting problem. This is | 
no current flowing (which is the condition bety 
the regulator will advance the phase cont: 
effort to maintain the correct value of curre: 
circuit is open. When a spot is wanted 
starts to flow, the first half cycle will start . 
full heat at least for one-half cycle and may 
pending on the speed of the regulator. This 
rent at the beginning of the weld is disast: 
work and the electrodes. 

To overcome this problem, the regulatin, 
energized from a standby source adjusted 1 
desired. In this way, the first half cycle is app: 
correct or it can be purposely suppressed so 
a slightly lower than normal current. When . 
starts to flow, the regulating element is transferr 
the standby source to the current transforme: 
lates the current for the rest of the current- 
interval. 

An emission-limited tube is used in order t 
measure of the r.m.s. current with various forn 
that are present in phase-control circuits. The fils 
of this tube is heated from the current transformer 
the plate current that will flow is a true measur 
heating value of the current in the current tra: 
The regulating circuit is arranged to maintai 


current in the filament and the value of line current 


iil 


controlled by changing the ratio between the filament 


rent and the primary of the current transformer 


The above-described control is a true current reculat 


that will maintain constant current in the primary 
welding transformer with variations in the weldi 
chine or variations in line voltage. 
bered, however, that the best the control can do is 
vance the phase to a full sine wave or to retard it t 
proximately 20% current. Therefore, if wick 
are to be encountered, the normal operating poi 
be chosen very carefully. 

If variations in voltage are the main source of we 


troubles, a somewhat simpler control can be used that y 


vary the phase angle of the control from the nor 
ting in accordance with the line voltage. High 
will retard the firing point and low voltage will 
it. This is a comparatively simple device, but : 
what complicated by the fact that the angle neces 
correct for a given voltage change varies with the | 
of the heat control. For this reason, a sensitivit 


1 


must be gaged with the conventional heat control t 


ject the right amount of correction for the different 
settings. 


Program Controls 


The welding of air hardening steels calls for t: 
of the weld so as to restore the weld’s toughness 
done with the work still in the welding machin 
ately after making the weld; reduced current 
through the spot for a sufficient length of time t 
temperature to the annealing point. 
neers and metallurgists specify the required pr 


make the weld and to anneal the work to the 


signer and the correct sequence of heat and cooling & 


is provided. The flexibility of phase control 
almost infinite number of possibilities from 
metallurgist may draw. 
ally the current from one value to another du 
rent conduction. In this way, the control « 
made available to the metallurgist any cycl: 
tions he may desire to properly handle th: 
welded. 
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jucing Kva. Demand 


perating figures indicate 
weld costs '/39 as much 
[his means a saving in 
iterial and time—all very 
t factors in the war of pro- 
For this reason, there has 
sreat increase in the number 
machines used in estab 
i factories. Since a large weld 
machine, especially when de- 
for welding aluminum alloys, 
, low power-factor, high-demand 
chine, a number of those operat 
ng in the same plant tend to disrupt 
the plant’s voltage stability——one 
welder may even interfere with an 
ther welder on the same line. 
lroubles from this source have 
been reduced by the development of 
wwer-factor correction. Power-fac 
tor correction with series capacitors 
described a few years ago by L 
G. Levoy, of this Company, in a tech 
nical paper. Since then, many instal 
jations have been made and the re 
sults have been all that could be expected. Line-drop 
ulties have been reduced by the use of welding 
ntrols designed to operate at 2 300 v. The operation 
welders directly from the 2300-v. line does not reduce 
the kva. demand but does reduce the line current and 
therefore makes the power distribution problem simpler. 
energy storage welding, as pointed out earlier, volt 
we stability is inherent. This method helps lighten the 
len on power lines by: 


vu 
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Reducing kva. demand. 


Resistance Welding Installation Showing Welders and Asso- 


ciated Electronic Control Equipment 


Dividing load over three phases 
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The Soldier-Welder a Key Figure in 
War Ettort 


Martin M. Forman’ 


HE world populace today knows to what extent 
the outcome of the war depends on transporta 
tion. Even to the casual observer, transportation 
r the lack of it—must mean ultimate victory or de- 
Synonymous with the word, tr: unsportation, 
the immediate picture of great fleets of trucks, 
ving to the battlefront. For this is a battle of 
plies, and that supply line must not be interrupted. 
f prime importance in this picture is the welder 
With the vast number of trucks used by the U.S. Army 
the domestic and foreign fields, little or no imagination 
is needed to realize the welder's part in the present-day 
nflict. Trucks on hand must keep going. A day lost 
i the road is too costly. And while time is limited, re 
Pairs must be durable. A breakdown in the midst of a 
“ollvoy may easily prove disastrous. 
At the Quartermaster Replacement Training Center, 
Camp Lee, Va., commanded by Brigadier General Guy I. 
owe, with Colonel James H. Johnson as Director of 


Public Relations Staff, Camp Lee, Va. 


Motor Training, the soldier-welding specialist receives 
his training at the Blacksmith and Welding School. At 
the school, which is in charge of Capt. J. L. Bauer, the 
trainees are instructed in blacksmithing, oxvacetvlene 
welding and electric arc welding. 

When the welder is graduated—with plenty of practi 
cal experience attained at Camp Lee during his schooling 
period—to be turned over to Ordnance, you may be as 
sured he 1s ready for his appointed task in camp or field. 

The soldier-welder may find himself called upon to do 
jobs ranging from heating a bent bumper to free it from 
the tires, to repairing a cracked cylinder block. He may 
become a member of a light maintenance unit, the equip 
ment of which includes a four-ton wrecker carrving a 
complete mounted oxyacetylene cutting and welding 
outfit used to cut awav the debris caused bv a wreck or 
to release drivers or cargo trapped in the wreck. Here 
also he may be called upon to weld tie rods, repair tail 
gates and other parts. Also to fabricate small parts, 
make body repairs, make special tools and repair broken 





CAMP LEE, VA—Soldier-Welders Are Taught to Be Pro- 
ficient in the Use of Oxyacetylene and Electric Arc Equipment 
A Trainee at the Quartermaster Replacement Training Center 
School, Camp Lee, Watches an Instructor in the Correct and 
Safe Manner of Employing a Torch 


tools and equipment. He will also repair cracked cylin 
der blocks, heads and manifolds. The light maintenance 
company normally serving a division has three black- 
smiths and welders and includes among other items such 
equipment as a gasoline-driven arc welder, and a port- 
able forge. 

The work of the foregoing unit is apt to be more of an 
emergency nature. Just enough to get the vehicle roll- 
ing again. The work in the heavy maintenance shop is 
of a more permanent and finished character. In this 
shop, equipped to serve a corps or army, the vehicle is ex- 
pected to leave practically as good as new. Six black- 


smiths and welders have at their disposal a gasoline- 
driven arc welder, a motor-driven arc welder, two oxy- 
acetylene outfits, two portable forges and their respec- 
tive tool kits. 

All in all the Camp Lee trainee is taught to fit in and 
be capable of doing any type of repair job that might 


be required. He must be able to offer suggestions. He 
must learn to take into consideration the service condi- 
tions, the strength of the part, the possible result of 
failure, the effect of heat and expansion, the effect of 
welding on prior heat treatment and any alternate 
methods of repair. 

Capt. Bauer has been officer in charge of the school 
since its inception at Camp Lee in February 1941. 
Then a Second Lieutenant, he came from a position as 
engineer in the maintenance and construction depart- 
ment of the Standard Oil Company of New Jersey. He 
had an open yard for his shop, a trailer for his office, and 
for a time his own “‘sticky’’ portable—as he describes it 
was the only typewriter. It was an inauspicious start, to 
say the least. However, he was blessed by having as- 
signed to him as assistants two civilian instructors who 
were experts in their line. One was Mr. Lyle Jordan, 
now a commissioned U.S. Army officer on overseas duty, 
and the other, Mr. Joseph Rutledge, who has since 
worked on the Burma Road and is now somewhere in the 
Far East in the government service. 

At first the only equipment on hand were a welding 
torch and a single gas-driven arc welder. Salvaged 
C.C.C. trucks began to arrive by freight from the entire 
country. These vehicles, with bodies removed and cabs 
cut off at the cowl, arrived in gondola cars. Unloaded 
with a crane they were put in the salvage yard. Owing to 
the delay in obtaining the crane from the contractor who 
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was building Camp Lee, the cars sometiny 
the freight yards for several days. Later on t 
delay, the staff constructed a derrick, mou 
Corbitt 6 x 6 and used it for this purpose. 

With the assistance of the enlisted cadre. 
making units for the various motor shops 
engine stand was devised, using the chassis 
using the cross members for legs. Thirty-on 
needed ten engines, one stripped chassis, on 
one rear axle as well as transmissions, different; 
ing gears, etc. A quota of five engines per sho; 
up as a start as sufficient chassis were not 
provide the full number. 

The work was accomplished on schedulk 
comparative short time was allowed. Thx 
production on one day was 28 stands. After th: 
had been decided on, a regular production 
started. The frames were cut in the field and thy 
bumpers and springs removed with cutting 
Then the engine and frame were taken to the wel 
homemade dollies, and the stand completed. Th 
cessful completion of this mission was only | 
through the determination of all the personne! 
civilians and enlisted instructors, who work: 
the cold, rain and mud to complete the task. 

With no buildings available for the storag: 
ment, the arc welders were mounted in 1-to 
and covered with tarpaulins at night. Tent fli 
set up to provide a measure of protection from tl! 
and later a combination cargo and horse trailer y 
as a tool and supply room. By July, with the t 
soldier students underway, Capt. Bauer had 
lated several tents and two huts of the type used 
tractors. But long before it was moved into 
in November 1941 to share a shop, the blacksmit 
welding section was a busy one. Twelve ar 
were in use. To make them portable th 
mounted on chassis made from salvaged parts 
made it possible to tow them around as needed, a 
jobs were done away from the shop. 

' Welding tables and stands for both are and 

welding also were made from salvaged material 

of the trainees proved to be expert welders and the 

used as assistant instructors. The classes were di emplo; 
into two groups, arc and acetylene, and interch postur 
the end of the predetermined period. The students wer whose 
first taught to weld on scrap material, and after t! the en 
came proficient were put on the production of the n pant 1 
articles needed for the basic school. Axle, transmis: ti 
and transfer case stands were made and many 

jobs done for the Post Quartermaster, the various 1 

pools and other organizations. Among the iten 

paired were three motion picture machines for 

theaters. Two road sprinklers were made 

gasoline tankers, and road drags from railroad 

Recently the production area designed and mad 

mover. 

The Blacksmith and Welding School expanded to 
proportions that it was assigned its own shop bu 
in July 1942. The next month, another build 
added to the school—the blacksmith shop, desig 
Capt. Bauer. Here the trainees made the tools ! 
school as they learn the operations of the an’ 
forge. The main building is an industry 1n 11 
the large equipment comprising fifteen gaso! 

d.-c. welding generators and four electrically « 
welding generators. 

Assisting Capt. Bauer are Lt. C. J. Clements 
Sergeants Charles Mouser and Vincent Maculatt 
geants Charles Niederlander, Eugene Kamunsk} 

Carl Rowe; Corporal Augustus Abrams; and 
instructors. 


ret 


THE WELDING JOURNAL 








Office 


Chair 


By Eldridge T. Spencer’ 


ia Design 

i w HEN the Chemurgic Corp. finished its 
le cowl chemical industrial plant at Richmond, Calif., 
torches in 1941, the owners began looking for a chair 
ders that they could use in their administrative offices. 
he su These were housed in a completely functional, modern 
possible streamlined building. The chair was to be used at 
officers long stationary desks fitted with demountable extension 
throug! wings. It was to be adjustable in order to accommodate 


sim girls as well as two hundred-lb. men. Since men 
| equi and girls often changed places all adjustment was to be 
quickly made. In addition the chair was to be easily 
movable from side to side and back and forth to allow 
for work at the desks when the extension wings were in 
place. For economy of space the chair was to be com- 
nact. For economy in cost it was to have no extraneous 
detail or ornament. For economy in maintenance it 
was to be durable and the parts easily replaceable. 
uilding After experimentation it was decided that the easiest 
adjustment to make for height of occupant was the back- 
ward and forward sliding adjustment of seat that is 
used in the driver’s seat of an automobile. Therefore 
the seat was made to slide on the 2 side pipes of the sup 
porting frame and held in place by means of a butterfly 


mnut. As in an automobile this adjustment could be 
cetyler made while sitting in the chair. (Fig. 1) 

M An adjustment of the back was made also, both for 
ley wer height of occupant and for posture. In recent years 
liv employers have become aware of the importance of 
nged at Mposture particularly in the case of sedentary workers 


whose posture depends largely on the chair provided by 
they b the employer. For good posture the back of the occu 
I pant must be constantly supported in an upright posi- 
ion. This means that the angle of the chair back 
hould change as the occupant leans forward or back. 
n the chair under discussion a straight back revolves 
i Swivel joint nine inches above the seat of the chair. 
t “As the occupant leans forward the back follows and vice 
rom versa. Furthermore, though the back is symmetrical 
id ras: Htop and bottom, the point at which it swivels is offset 
LU S . Irom the horizontal center. This makes it possible 
| fo raise or lower the top of the back 2 in. simply by 
| to su revolving it one 180°. To add comfort to good posture 
seat and back are cushioned with 2 in. of foam rubber. 
.= _ The chair is compact. The arms extend only 10! 
ae i. irom the line of the back, far enough to give support 
Lo! id not far enough to interfere with easy access to the 
lower compartments of the desk. 
few: he chair are made as small as their proper functioning 
= permits. Front legs are perpendicular and set just back 
ithe front line of the seat. Rear legs which extend 
pward to support the arms are snubbed in at the base 


m1 
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tis | Third 
A94)~49 ; 
noe js lustrial Progress Award Program sp< sored by The James F. 
xy * re : We ding Foundation, Cleveland, O a The award paper show d 
t CIV , 153,000.000 mon’ of $1,825,000,000, including 7,000,000 tons of steel and 
’ Archites % * hours of labor available by application of arc weldin; 
t, San Francisco, Calif 









In fact all parts of 
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chair 
may move easily as the occupant turns from side to side 
or pushes back, it is fitted with 2-in. commercial rubber 


so as not to occupy too much space. So that the 


casters which roll noiselessly over a smooth 
floor kept at a comfortable temperature by radiant heat. 


concrete 


In addition to being easily movable, compact, com 
fortable and easily adjustable thus fulfilling the requir« 
ments of function, the chair fulfills other requirements 
of good industrial design, namely, that materials be used 
efficiently and frankly and that good engineering be 
synonymous with od esthetics. Considering first 
the use of materials, the frame only is of pipe chosen for 
strength and availability. The frame moving 
parts. The frame is a good example of precision de 
sign made practicable by arc welding assemblage. It is 
the frame that is entered in competition. The seat and 
back are of plywood chosen for relationship of strength 


has no 


to weight and size and for ease in cutting. Seat and 
back are cushioned in foam rubber chosen for comfort 
and simplicity of assemblage and upholstered in mo 


hair frise chosen for durability and considered preferable 





Fig. 1—This Office Chair Pipe Frame Was Assembled by Means 
of Ar 


Welding 























> al * 7 eee Fabrication 
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Le —_—_——____} | The frame of the ch 
= structed of */4-in. comn 
Xe ~ pipe chosen for its strengt 
Q) . ability. At the time « 
, there was thought of usi 
4s, | Fg | However this was not obtai 
ieertucheniinnl ry Ss the delight of the designer, 
w \ of the chair, 30 lb. h 
| . stability and reduced t! 
~Y Sie had a lighter tubing be 
\ ‘ | the chair skidding out fr 
itsoccupant. Furtherm 
chair never has to be 
alk -_ | weight is in no way a detrim: 
Floor \ a | Floor \ Wy The chair has 18 weld 
all of which join only 
S/DE S/DE pipe, never more, to simplify 
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Fig. 2 Fig. 3 


to leather or fabricoid since mohair decreases wear on 
clothes and does not tend to stick in hot weather. 
Arm rests are of wood used because wood is warmer to the 
touch than is metal. The chair could be complete with- 
out casters. 

Considering the requirement that good engineering 
be synonymous with good esthetics, the chair has style. 
That which has given it style more than anything else is 
the solution of the problems of manufacture and the 
use of arc welding. Indeed, without welding, it would 
be impossible to realize the full engineering and style 
possibilities of the pipe. For comfort, the arms, at the 
point where they are supported by the rear legs, are 3 in. 
farther apart than are the legs where they meet the 
floor. For facility of manufacture, rear leg, arm support 
and back support are on one plane so that the pipe can 
be placed in a jig and quickly tacked by arc welding. 
This being the case, as legs are brought together at the 
floor, arms slant outward giving the chair an inviting air. 

The definition of planes is made as precise as possible 
and the number of planes reduced in the interest of 
fabrication first and of style its inevitable counterpart 
second. The planes are 6: those of the rear legs, arms 
and back support, that of the rear legs and stretcher, 
introduced for strength but contributing to style, the 
plane of the back, the plane of the seat and the plane 
of the front legs. 

The pipe frame has a baked enamel finish. The wal- 
nut arm rests a varnish finish over bleach to harmonize 
with the wood of the desk tops. These high polish 
finishes are durable, easy to maintain and contrast 
pleasantly with the texture of the mohair back and seat. 
The pattern of the upholstery is geometrical and ap- 
propriate for a chair whose style depends on precision 
engineering. It is based on diagonals and realized in 
texture rather than in color. Color, both of mohair and 
of pipe is a slightly grey Copenhagen blue, the same 
color that is used on the steel sash of the windows of the 
offices where the chair is installed. 


~ 
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CHAIR 1/942 


Scale /"= 70" 


cation. 
of chair seat joins with sic 
ports just back of 
leg with side support. F: 
point of view of fabricati 

and style, the most interesti: 
of the chair and of the chair { 
is the rear leg, arm and back support. The four pi 


joint oO! 


of pipe forming this member were placed in a right 


hand jig, tacked with an arc weld, then placed in 
hand jig and tacked again. Once these members wer 
assembled they were held in place with spacers a1 
back support of seat and the stretcher welded i: 
The whole design of the chair depends on the a 
alignment and rigidity of this portion of the fram 
the frame, at the points of support of the re\ 
back, must not only be strong but must never \ 
width. To prevent any tendency of these point 
spring apart the back stretcher was introduced 
secure speedy and perfect alignment are welding \ 
necessary. 

Two chairs having the same functional requirem 
were designed for the Chemurgic Corp., the first 1 
and the second in 1942. The chairs were identi 
cept for the form and construction of the reat 
and back support, which in the 1941 chair 
of a curved pipe as shown in the drawings. In th 
chair, costs were cut and time of fabrication red 
when the curved pipe was replaced by straight 
and two additional welds. (Fig. 2.) 

Bending pipe in the 1941 chair cost $2.00 per r 
arm and back support. The additional two welds | 
1942 chair cost $0.50. The difference, $1.50 
leg, arm and back support, or $3.00 per ch 
savings made by the change in design and fabr 
As the pipe frame of the 1942 chair cost $15, this 
amounts to 20%. An additional savings of 25 
made in the time of fabrication as the 1941 chair tra! 
having curved pipe was more difficult to assem)! 
interesting to note that the improvement in t! 
chair was due to lack of equipment to build 
chair, as the pipe-bending machine used in thi 
tion of the 1941 chair was in use in 1942 in th 
industry. The result was a better, cheaper c! 
could be fabricated in any shop equipped wi! 
cutting saw and an arc-welding outfit. (Fig 


For example, front support 































He can smile through it all 











So let’s keep a smile a-going 


back here. too. 


Even though war is crowding 
the wires, telephone people still 
want to give you pleasant, 
friendly service. Materials for 
new telephone facilities are 
not to be had. But there’s no 
shortage of patience and 


understanding, 


Takes a lot of pulling together 
to do this and we appreciate the 


help from your end of the line. 


BELL TELEPHONE SYSTEM 





WAR CALLS COME FIRST 


®@ Your continued help in making only vital 
calls to war-busy centers is more and more 
essential every day. 
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AMERICAN WELDING SOCIETY 
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BOARDMAN HONORED 


At the invitation of Dr. Joseph P. 
Connolly, President of the South Dakota 
State School of Mines, Rapid City, S. D., 
Mr. H. C. Boardman gave the Com 


mencement Address at the School on the 
evening of January 29th, and at that 
time an honorary degree of Doctor of 
Engineering was conferred upon him. 





H. C. Boardman 


Mr. Boardman is a Past-President of the 
SOCIETY, recipient of the Miller Medal, 
Vice-Chairman of the Welding Research 
Council, chairman of the University Re- 
search Committee. 


MARITIME PRODUCTION WELDING 
COURSE HELD IN CLEVELAND 


The second of a series of special courses 
in production welding for men from ship- 
yards building boats for the Maritime 
Commission has just been completed. 

Held at The Lincoln Electric Co., 
Cleveland, Ohio, the series of courses is 
designed to assist the shipyards to increase 
their welding production and thus speed 
the launching of badly needed cargo boats. 

The Maritime course is one week in 
length and in the two courses which have 
already been held, shipyards from all 
corners of the country have been rep- 
resented. During the two meetings, one 
man from the Maritime Commission and 
fifty-nine men from a number of ship- 
yards have attended. 


Procedures for all kinds of arc welding 
being done in the shipyards are not only 
studied but are actually practiced and 
perfected. The mornings are devoted to 
lectures, demonstrations and conferences, 
while the afternoons are spent in the 
welding of typical shipyard joints 


WIRE ASSOCIATION ELECTS OFFICERS 


The Annual Directors Meeting of the 
Wire Association was held at the Waldorf- 
Astoria Hotel, New York, N. Y., on 
Saturday, March 27, 1943, and at this 
meeting the following officers were elected 
for the forthcoming year: 


President—Carl FE. Johnson, Supt., 
Rod & Wire Mills, Bethlehem Steel 
Co., Sparrows Point, Md. 

Vice-President (Steel Div.)\—D. D 
Buchanan, Manager of Operations, 
Union Drawn Steel Div., Republic 
Steel Corp., Massillon, Ohio. 

Vice-President (Non-Ferrous)—E. W. 
Clark, Mech. Engr., Wire & Cable 
Section, General Electric Co., Sche- 
nectady, N. Y. 

Executive Secretary—Richard E. Brown, 
Publisher, Wire & Wire Products, 
Stamford, Conn. 


Plans were laid for the 1943 Annual 
Convention of the Wire Association 
which will be held this year in conjunction 
with the National Metal Congress and the 
American Society for Metals at Chicago, 
Ill. on October 18th to 22nd. The head 
quarters of the Wire Association will 
be at the LaSalle Hotel where all 
meetings, the Annual Luncheon and the 
Annual Smoker-Dinner will also be held. 

The Chairman of the Program Com- 
mittee as selected by the Board of Di- 
rectors will be A. M. Reeder, metallurgical 
engineer of the Jones & Laughlin Steel 
Corp., Pittsburgh, Pa., and the Vice- 
Chairman in charge of the non-ferrous 
activities will be E. W. Gundstrom, 
Asst. Plant Manager of the Rome Cable 
Corp., Rome, N. Y 


NAVAL SHIPS GIVEN MOUNTAIN 
NAMES 


The launching of the U.S.S. Blue Ridge, 
shown above, and the U.S.S. Rocky Mt. 
shortly afterward on March 7th at 
Kearny, N. J., sent into the water two of 
the first naval ships to bear mountain 
names. The ships were sent down the 
ways from the Kearny shipyard of U. S 
Steel’s Federal Shipbuilding and Dry Dock 
Company. They were converted on the 
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ways from C-2 type cargo \ 
for special Navy duty 
Blue Ridge was sponsored by 


Arnott, of Short Hills, N. J., wif LE! 


Vice-President and Chief Surveyor 











U. S. S. Blue Rida 


— 
American Bureau of . 3 
U.S.S. Rocky Mt. was « hr 1 DY + , 
Robert C. Lee, of Far H Ja “ 
of the President of the Pr r Liu 
the United States 
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_ LESS CRITICAL WELDING CONTROLS 


can PREVENT POSSIBLE MACHINE SHUT-DOWN. 
The Tube Situation is REALLY Serious. 

NATIONAL WELD-TIMERS WILL PULL YOU THROUGH, 
and SOLVE YOUR WELDING HEADACHES. 
DUO-TROL, the PRECISION SPOT WELD TIMER, 
does Equally Well on ALCLAD or STAINLESS. 

Dial Control — for Pressure-Weld-Time and 


— Pt oa | Heat Control— 
themmer( > Y) me (Bete jy] All in One Unit. 
i li | Forge Control Optional. 











Side view of DUO-TROL 
with cover removed. A 
compact unit weighing but 
30 pounds. Easily attached 
to any Welding machine 
using Ignitron Tube Contac- 
tors. 
Ask for 
Type 1843P Duo-Trol stand- 
ard, or Type 1843PF with 
Forge Control added. 
2 Excellent deliveries oe _ 
= es .- (>) Wok , Plants. It will keep Produc- 
Oe Oe a On | A5 Cycle Oscillogram of Weld Current, 4.2" Sch. ty f—-ven ofl 
= showing Heat Control, or Delayed Firing. be pleased. 


~ NATIONAL TIME SIGNAL CORPORATION 


600 E. MILWAUKEE AVENUE DETROIT, MICHIGAN 
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HARD-FACING BULLETIN 





afloat. Batteries of large pum, 
pump the water out—through the 
welded pipe lines made with they 
elbows 

By using this welded con 
Navy saves erection time { 
and gains for these drydocks th, 
superior piping that the newer 
ships now have. This piping ha 
the same aperture all around t¢} 
that it has on the straight-aways ap 
obstructions—gives maximum floy 
efficiency. With this piping main 
is practically eliminated as th 
stronger than the pipe. Even viby 
from bombing, shelling or torpedoing 
which in other piping causes leaks { 
from the explosion point, will not affect j 

Manufacturing excellence has heer 
retained in this grand-daddy-size elboy 
uniform thickness, absolute circularity 
and extra strength gained by the exclusiy 
forging process itself. Though wall 
no thicker than those ot the pips 
fittings are stronger, better steel 
able to withstand the extra strains. to 






A very interesting pamphlet on the use 
of hard facing in the restoration of worn 
parts to original dimensions by means of a 
welded overlay of exceptionally wear- 
resistant alloy is issued by Coast Metals, 
Inc., 1232 Camden Ave., S. W., Canton, 
O. Copies of this bulletin are available on 
request. 















WORLD’S LARGEST SEAMLESS WELD- 
ING ELBOW 


Now in production at Tube Turns, 
Louisville, Ky., is a 30-in. seamless 
welding elbow to be used in sea-going 
drydocks for the U. S. Navy. These are 
the largest seamless elbows ever made and, 
doubtless, these enormous drydocks are 
the largest floating structures ever known 
as, in all probability, they will float our 
newest 35,000-ton battleships. Under 
their own power these monsters will follow 
the fleet to battle areas where they will 
facilitate below-the-water-line repairs on The Grand-Daddy of Them All, 30-In. I. D., 


? * ; which the curves, or turns, of piping ar 
all fighting ships and battle fleet-servicing the ———. sang Dae ol tog ad subjected. Accurately machined, they 





















ships. ‘‘Wounded” battleships, carriers, facilitate exact alignment and_ perfect 











cruisers, submarines, destroyers .. . down This 180 return can be used as such but weldings 
to transports, supply ships and tankers A this instance will be cut agers into two 
will be saved which otherwise would sink 20 ells, eines huge, self-propelled 

floating drydocks now being ccnstructed 


before they could get back toa base. 


: ; by the U.S. Navy. A baby turn, a half BULLETIN ON HARD-FACING 
A floating drydock is essentially a huge, ncher, is held up for comparisor 
hollow platform that partly submerges, ; ; A bulletin, description of their har 
by letting water inside, until the ship to rises, by pumping out the water from it: facing material ‘‘No-Wear,” ha 


be serviced is floated above it. Then it hollow interior until the ship is no longer released by the Callite Tungster 


The G-R 
NEW 455 MEETS WAR DEMAND 


FOR WELDING TOUGH ALLOYS 


.-. With advantages of A-C Transformer-Type Welding 
























ARMOR-PLATE and tough alloys present special weld- 
>... problems. G-R has met the demand fully with this 
new heavy-duty A. C. manual welder incorporating new 
characteristics. 

Heat control is infinitely variable throughout an extreme 
range...from 20 to 625 emperes! Efficiency is high, power 
factor correction standard. G-R 45 handles heavy war 
work with ease, yet may be adapted instantly to the fab- 





rication of light metals ...an important advantage when 








peace brings the changeover to consumer products. 


Talk with your nearest G-R Distributor 
or write, wire or telephone 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE, OAKLAND, CALIFORNIA 
Indianapolis, Ind.: P. O. Box 1556 * Washington, D. C.: P. O. Box 1814 
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Victor No. 7 


Over 15,000 Combination Welding 
and Cutting Units like the one here illus 
trated now enter the services of our 
armed forces. 

bilt me ARO EO) Ge Nicddclimiutelali-talelala 
Unit No. 1 has been specially designed 
to meet the most stringent specifications 
for operating accuracy, maintenance 
simplicity and trouble-free service life. 

A 64-page, multi-color, VICTOR 
Apparatus Catalog will gladly be 
furnished, free of charge, upon request 


VicIOR EQUIPMENI COMPANY 


844-854 FOLSOM STREET . SAN FRANCISCO, CALIFORNIA 
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This bulletin, No. 153, describes the ad- 
vantages and physical characteristics of 
“‘No-Wear,”’ for hard-facing. Methods of 
application and typical uses for this 
material are also detailed. A copy of 
Bulletin No. 153, entitled ‘‘No-Wear 
Metal,’”’ can be had by writing to the 
main office of the Callite Tungsten Corp., 
Union City, N. J. 


SILVER ANNIVERSARY OF ELECTRIC 
ARC, INC. 


A quarter of a century has passed 
since the Electric Arc Company was 
organized as a N. J. Corporation, on St. 
Patrick’s Day, 1918, taking over the pa- 
tents of C. J. Holslag, from the Steinback 
Electric Co., of Peekskill, N. Y. 

The country was at war then, as now, 
and the Electric Arc Company furnished 
many of the welding machines used in the 
Fabricated Shipbuilding Program of World 
War I, as well as other uses. 

The Electric Arc Company pioneered 
in electrode coverings, which, more than 
any other factor, has helped arc welding 
achieve its present prominence. 

It is now engaged in promoting the use 
of electric induction preheating, normal- 
izing, bending and stress relieving, and in 
its newest development, the Group 
Multiple Star System, wherein the arc 
starts on d. c. and runs on a. c., thus 


Electric Arc Inc. Celebrates Its 25th Birthday 


Mr. Holslag, the President of this 
Company, has received the Miller Medal 
and the N. A. M. Silver Placque for con- 
tributions to the Industry and is ably 
assisted by: Clark Kenlan, Chief Engi- 


neer; Bernard A. Sternberg, Sales Mar 
ager; and John Coffin, General Super 
intendant. With him for the entir 
period is John E. Gunning, Financial Vice 
President and A. D. T. Libby, Secretary 


and Patent Attorney. Good Luck Electri 
Arc, Inc.! 


giving the desired features of both sys- neer; Fred B. Swankhous, Mechanical 
tems. Engineer; Otto Kreisel, Electrical Engi- 


BRASS wanes BULLETS 


RESO Gas Plant Equipment 


to be safe, must be 
made of brass anc 
other critical metals 


pention,. 
(U %: \ 
EYL ),) 


Conserve equipment — You may not get more 


~-BASTIAN- BLESSING 


424) vw PETERSON A VE a. @.\e8) 
1M f turers of Precision Equipment tor 
sure Gases 
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Extremely Easy to Use for Overhead mand Vertical Welds 


Operators will like this new Murex Type A electrode because it is so easy to handle— 

in vertical and overhead positions as well as flat and horizontal. The molten pool is easy 

to control, and the slag easy to remove. Strong, uniform welds having complete fusion 

and good penetration are produced with characteristic A.C. speed and economy. X-Ray 

photographs show clean weld metal without gas or slag inclusions. Welds are smooth 

1S with no undercutting. @ Murex Type A electrodes meet the requirements for Grade E-601 1 
' electrodes under A.W.S.-A.S.T.M. specification A-233-42T; for grade Ill, classes 1 and 2 
»ment under U. S. Navy Bureau of Ships Specification 46E3; and for grades H1G, B1G, and 
st be E1G, American Bureau of Shipping. @ Type A is available in %2”, %”, S42” and %e” sizes. 
: Typical physical properties of the weld metal, as welded, include yield points of 52,000 to 

; and 61,000 Ibs. p.s.i., ultimate strengths of 62,000 to7 1,000 Ibs. p.s.i., and elongations of 22% 
etals to 26% in two inches. Type A is also usable on direct current, reverse or straight polarity. 


New Murex Catalogue just printed. Contains complete 


t more. 
descriptions of Murex electrodes. Send for your copy. 


Lg BMETAL & THERMIT CORPORATION (-}) 120 snoapway, new york 


e Specialists in welding for nearly 40 years. Manufac- H\ 
rent fo y turers of. Murex Electrodes for arc welding and of \t MUREK | ALBANY e CHICAGO e PITTSBURGH 


eLectnooes =////0 


Thermit for repair and fabrication of heavy parts. WN YY) $O. SAN FRANCISCO e« TORONTO 
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ELECTRONIC TUBES HELP SEW 
WARPLANES 


American warplanes can now be sewn 
together, at speeds as fast as 1800 welding 
“stitches’”’ a minute, with the aid of 
electronic tubes much like those in an 
ordinary radio set, Edwin H. Vedder, a 
Westinghouse engineer, reported recently 
at a meeting of the Pittsburgh section of 
the American Institute of 
Engineers. 


Electrical 


Peak production in airplane plants, 
according to Mr. Vedder, manager of the 
electronic control section of the Westing- 
house Electric & Mfg. Co., depends upon 
resistance welding, a speedy new process 
that stitches metal together just as an 
electric sewing machine runs down a seam. 

This fast method of fabricating alumi- 
num and stainless steel for planes de- 
pends upon precise control—and that is 
now being supplied by electronic tubes 
that have no moving parts to get out of 
order. Some of these tubes act as 
switches, jumping into action in one 
twenty-five hundredth of a second to 
start the weld. Previous methods of 
starting the weld were many times slower 
than this. Other tubes measure out 
electric power in exact doses to make each 
stitch uniformly strong. 

Resistance welding, he explained, is 
done by machines which have water- 
cooled copper jaws that bite down to 
hold together the two piece of metal being 
welded. Then electricity shoots through 
the jaws and into the metal, creating 
heat to weld the two inner surfaces 
tightly together. On some jobs the jaws 
are replaced by copper wheels that roll 
over the metal, making continuous seam 
between the two pieces. 

Some metals used in aircraft, Mr 
Vedder explained, are so difficult to weld 
that a fingerprint on their surface will 
increase the metal’s resistance, create more 
heat and noticeably effect the strength of 
the seam. That is why the length of the 
time the electric current flows must be 
regulated so _ precisely—sometimes to 
within less than a hundredth of a second 
Such a division of time is easily measured 
out by electronic tubes which have no 
moving parts and thus no mechanical 
delay. 


SSOHKQ9y Y, 


ALLOY METALS FINDING LIST 


Time today means more than money in 
adapting business to changing conditions 
Days, weeks and even months would be 
required to collect the preliminary in 
formation on new materials and new 
methods that have been developed from 
War Production Experience and now being 
compiled for ready reference by Hobart 
Brothers Company, Troy, Ohio 











Pek nes br 
ROBART BROTHERS Co. 
BOX EW-87 TROY, On10 








Hobart is offering this unique service 
covering special information and new 
developments in metals, to help engineers, 
designers, metal workers and purchasing 
departments, as another contribution to 
progress of the welding industry. 

Briefly, here’s what the service will 
cover: The New NE Alloy Steels—New 
Building Specifications—Elements in Al 
loy Steels—Welding Nichrome Alloys 
The first in this series of bulletins being 
compiled is the Alloy Metals Finding List 
and List of Sources 


BRAZING CATALOG 


A new and revised edition of the general 
catalog on Sil-Fos and Easy-Flo brazing 
Alloys has been issued by Handy & Har 
man, 62 Fulton St., New York. Copiously 
illustrated and brimful of technical in 
formation and examples 
available upon request 


Copies are 
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HOSE CART ARC WELDED FROM Scrap 
MATERIAL 


A practical application ot , 
welding to fabricate a hose conveyor "eae 
scrap material (see accompar ying illus 
tration), was described in a lette 
Albert Wunderlich, welder of Tellyricg 
Colo., to A. F. Davis, Vice-Presiden’ 
The Lincoln Electric Company, Cley; 
Ohio 

According to Wunderlich, welders of th; 
Telluride Mines, Inc., constructed a light 
weight hose cart from various lengths 
piping and two discarded wagon wheels 

In describing the welded construct 
used on this job, Wunderlich pointed oy: 
that the reel of the cart was made of a 
length of */,-in. pipe babbited on the ends 
to fit the axle, with cross bars of 
pipe welded to the spokes of the ree] 


f 
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ident 
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Two '/,-in. plates were welded 
tongue handle for connecting th 
a motor truck for long hauls 
itself was of #/,-in. pipe welded 
front of the tongue, and the 
consisted of 2 x 2 x '/,-in. angl 
at the corners and then welded 

Shielded arc electrode was used 
out 
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>pot weiding speeds plane production. Seam welding speeds shell 
production. Flash and butt welding speed tank and jeep production 
Mallory tips and holders, wheels and dies speed resistance welding 


all along the production front. 


Write today for your free copy ©! 


the factual Mallory Resistance Welding Data Book. 
P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO 
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TO REDUCE KVA DEMAND 
OF RESISTANCE WELDERS 








The Conco Engineering Works, Mendota, Ill., reduced the kva demand of this welder 
from 150 kva to 54.6 kva by installing series capacitors (partly shown at left). A 
serious wiring and power-factor problem within the factory was solved, and a bad 
light flicker in town was eliminated. The capacitors added only 14 per cent to the 


installed cost of the welder. 


PROBLEM J RESULTS 


Welding loads present a problem 
to both resistance-welding machine 
users and utility companies. First, 
because the power demand is high, 
and the power factor is low. Second, 
the load is single phase, causing 
unbalance on polyphase systems. 
Third, the duty is highly intermit- 
tent, causing light flicker. 


Capacitors can be used in series 
with the primary of the welding 
transformer to reduce kva demand 
from the line by improving power 
factor to approximately unity. 


1943 


@ More welding machines can be 
used on an existing feeder. 


@ Heavier welds are possible on 
the feeders where capacitors have 
been installed. 


@ Reduced interference with other 
welders on the same feeder. 


@ Welding machines can be in- 
stalled on feeders too small to 
supply the usual low-power-factor 
machines. 


@ Removal or lessening of the re- 
strictions sometimes imposed by 
power companies. 


@ Reduction of light flicker. 


GENERAL 


ADVERTISING 


Series-capacitor equip- 


ment for improving 


power, factor of resist- 
ance-welding machines 


@ Smaller feeder and power-sup- 
ply equipment are needed for new 
welders. 


@ The necessity of running a sep- 
arate feeder for a welder can 
probably be avoided. 


®@ Special, low-impedance, power- 
supply transformers are not 
necessary. 


@ Long-throat machines will have 
practically the same kilowatt de- 
mand as short-throat machines. 


Application information can be 
obtained by asking for Bulletin GET- 
1134. For specific recommendations 
call your G-E representative. He'll be 
glad to help you. General Electric, 
Schenectady, N. Y. 


ELECTRI 


407-064-6700 
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AIRCO APPOINTS R. J. ROWEN 
MANAGER OF WHEELING DISTRICT 


Air Reduction announces the appoint- 
ment of R. J. Rowen as Manager of their 
Wheeling, W. Va., district. Mr. Rowen 
was one of the pioneers with Air Reduc- 
tion, having started in 1916 as a shipping 
clerk in the distribution department at 
Philadelphia. Only seventeen days before 
war was declared in 1917 he was made a 
salesman covering eastern Pennsylvania. 





Consequently, it wasn’t long before he was 
“fon the road’”’ in khaki for Uncle Sam. 
On his return he resumed selling. His 








the main spindle shaft. 


With these bearings, the shaft is kept in perfect 
alignment . . . particularly important in maintaining 
a true circular path when using automatic welding 


heads on circular work. 


...Another Ransome feature _ 
for faster and better welding | 


ndicative of the correct design and trouble-free 
construction of Ransome Welding Positioners is 
the use of two Timken Tapered Roller Bearings on 


progress has been steady, having been ap- 
pointed Assistant Sales Manager in 1923 
and assistant to the General Sales Man- 
ager in New York in 1928. He returned 
to Wheeling two years ago as Assistant 
Manager. 


“THE ROMANCE OF PIPING” 


Nothing like this has ever been done 
before! Here is a study, a history, of the 
development of piping that begins with 
the first cave man to use a hollow log 
for piping water and takes you right up 
to the latest forward step in the wide- 
spread adoption of welded piping: its 
use in today’s great shipbuilding program. 
The complete story is told . . . the piping 
from the Pyramids to the Outer Temple 
at the highwater line of the Nile . . . Solo- 
mon’s acqueduct stone and lead 
developments by the Carthagenians, 
Greeks, Romans . . cast-iron piping’s 
appearance in the fountains of Versailles 
in 1664... the Gas Light Era. . . down 
to the significant improvements of what, 
by comparison, are just the “last few 
minutes’’ of man’s use of this ancient and 
humble but honorable tool for transporting 
useful liquids, heat and waste. 

No such history existed heretofore; it 
was necessary to do considerable pre- 
paratory research in large libraries, even 
to hire translators from German manu- 
scripts. And it is all condensed into 
twenty minutes’ intensely interesting 








s" 


reading, beautifully illustrated with p} 
graphs and authentic drawings and py 
sented in the current, spring 1943 is 
of Tube Turns Sparks, a house m 
sent by this pioneer manufacturer 
welding pipe fittings to 22,000 ’ 
potential users throughout the countn 

Copies may be obtained by w: 
Tube Turns, Louisville, Ky 


MAINTENANCE OF FARM IMPLEMENTS 
AND EQUIPMENT 
A new bulletin entitled, Maintenance 
of Farm Implements by Arc Weldin 


SMOOTH 
ACCURATE 
ROTATION 









Another advantage is that the grease-packed — 
Timken Bearings require a minimum of attention 

Base frames, table tops, and table supporting 
yokes, on all Ransome Positioners, are of heav! 
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welded construction. Hand-operated and 
operated types . . . capacities up to 20 tons. 


» Write for literature 
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| tic the midat of PLENTY 


To listen to most folks, you’d think America was starving. 
There is plenty to eat. The fighting men must be fed. So we, 
at home, get less coffee, sugar and butter. That may help 
some of us in industry appreciate why we can’t get all the 
materials we would like. 


In the matter of Welding Electrodes, for example, there 
never was a time when anything that approached today’s 
production poured forth. That goes for PAGE, too, where 
tremendous volume of electrodes for welding Stainless Steel 
and Armor have swelled the total. But fighting equip- 
ment comes first, as PAGE still sees it. 


So we continue to suggest you make it a daily 
must to see that the best welding practices are 
followed. See that welders have the most eco- 
nomical electrodes for the job, that no excess 
metal is deposited in the weld, that every 
bit of every electrode is used. 





PAG "i oe 


PAGE STEEL AND WIRE DIVISION 


a Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 


(teem 











Rn ESSENTIAL PRODUCTS . . . TRU-LAY Aircraft, Automotive, ond Industric! Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
WW READING-PRATT & CADY Valves, READING Electric Stee! Castings, WRIGHT Hoists, Cranes, Presses... I” Business for Your Safety 
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just been released by The Lincoln Electric 
Company of Cleveland, Ohio. 

The contents of the bulletin represent 
a digest of arc-welding techniques and 
procedures to be followed for obtaining 
the most efficient and economical results 
in keeping farm equipment in good re- 
pair. 

A total of 47 photographs and illustra- 
tions are reproduced in the bulletin to 
support the text which covers such sub- 
jects as “Arc Weld Surfacing,” ‘Hard 
Facing Worn Parts,” “Building Up Worn 
Parts,” “‘Repair of Broken Machinery” 
and “‘Building and Altering Equipment.” 

A copy of this useful, 10-page booklet 
will be sent on request. Ask for Bulletin 
433. 


TRUST FUND PLAN 


R. H. Amberg, President of United 
Electronics Co. of 42 Spring St., Newark, 
N. J., announced that his company has 
adopted a trust fund plan under which all 
250 employees will share profits of the 
war period at the end of the war. 

Company officials said that this plan 
was one of the first to embrace all em- 
ployees at a plant. It was also said that 
this was a “powerful incentive to offer 
war workers to increase war production 
efforts and to combat absenteeism.” 

The plan is designed to stop turnover of 
personnel during the war and to provide 
a “nest egg’’ for employees during the 
post-war period. The Company manu- 
factures electronic transmitting tubes for 
war purposes. Eighty per cent of the 
employees are women. 

The trust fund sets aside the equivalent 
of 9% of the total sum paid employees 
in 1942, which amounted to more than 
twice the net profit after taxes. This 
plan will be followed for the remaining 
war years, though the percentage set 
aside will vary in proportion to profits. 
Under internal revenue law it cannot ex- 
ceed 15%. 

To be eligible to share an employee 
must remain with the company until the 
end of the war, unless he is called into 
military service. The amount due each 
employee will vary in proportion to his 
salary. 

The plan is to pay out the sum in the 
trust fund over a period of years, but the 





employee will be paid in a lump sum if 
he quits after the war, or if, in the opinion 
of the trust fund committee, circumstances 
warrant it. Illness or discharge would be 
causes. 

In no case can any part of the fund 
revert to United. If an employee quits 
and forfeits his share it will be divided 
among those remaining. Each employee 
will be provided a record of his stake 
in the fund 

Amberg thinks the plan will help stop 
absenteeism because the employee will 
fear getting fired. “In my opinion it 
would stop all this floating around of labor 
if all plants adopted this plan,’’ Amberg 
declared. He thought it would also work 
against inflation. 

Bonuses also are paid employees and 
they get vacation pay, both of which 
practices will be continued under the 
trust plan. The trust fund will be in- 
vested in government bonds. It is ad- 
ministered by a committee consisting of 
Benjamin F. Steiger, company treasurer; 
Mrs. Oliver Thaler, personnel director and 
Francis L. Tolley, a representative of 
employees. 


WELDING POSITIONERS CATALOGUE 


A most interesting bulletin giving com- 
plete description, copiously illustrated, 
of the wide variety of the Lyon Welding 
Positioners is now available in the new 
bulletin No. 131. Copies may be ob- 
tained on request from the Lyon-Ray- 
mond Corp., Greene, N. Y. 


BULLETIN ON NEW REFRIGERATED 
WELDING ELECTRODE DEVELOPMENT 


Announcing an entirely new develop- 
ment in refrigerated welding electrode de- 
sign, a six-page, four-color Bulletin No. 
P-43 has just been released by Frostrode 
Products, 19003 John R St., Detroit. 
Completely described are the design, con- 
struction and operation of the ““FROST- 
“POINT” permanent electrodes with re- 
placeable finned “FROSTCAPS,” also 
‘FROSTPOINT” adapter holders to 
convert any spot welder to the process. 
Color cuts show coolant circulation, im- 





proved installation practice a 
method of cap replacement wi 
pliers. 


+ unique 
! electrj 


Use of this development, it 
serves 90% electrode copper, 
welding production, eliminates p 
ing, permits more effective coolin; 
electrode replacement costs 


ATOMIC-HYDROGEN ARC WELDING 
SPEEDS AIRPLANE EQUIPMENT 

High-temperature atomic-hydroge; 
welding is speeding the fabricat 
high-altitude airplane equipment, a 
ing to R. F. Wyer, welding applica; 
engineer of the General Electric 
Among the principal items are oxy 
containers, hollow propeller blad 
superchargers. 


4 


Atomic-hydrogen Welding Being Used in 
Fabrication of a Stainless Steel Nozzle Box 
for an Airplane Turbo-supercharger in a 

General Electric War Plant 


“When a fighter pilot bails out at 4 
feet with an oxygen container strapped t 
his chest, that container must | 
tremely lightweight for him to carry 
strong enough to stand the 400 pot 
pressure per square inch of the oxyge 
encloses,” Mr. Wyer explain Su 
containers can be made of thin st 
sheets, provided the seams joining th 
are strong enough to resist the pre 
So far atomic-hydrogen arc ld 








Buy “Proven Fluxes’? with Years of 
Guaranteed Satisfaction behind them 





Ask for Them 


Aluminum; 
Solder Brazing Flux No. 10. 





The Trade-Name is **ANTI-BORAX”’ 


Unequalled for Quality 


A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; ‘ABC’ Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Stainless Steel Flux Neo. 9; 


ANTI-BORAX COMPOUND COMPANY 
Fort Wayne, Indiana 


Silver 
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Credit quick 


BRONZE 
WELDING 


with two more 
outstanding repair jobs 


(Left) A 14-ton ram—badly fractured—but put back into service in only 


6 days... 


boring mill— cracked in four places . 


with 1750 Ibs. of Tobin Bronze. (Right) A 2-ton section of a 
. . Anaconda “997” Low Fuming Rod 


made it as good as new— with only 39 man hours for chipping and welding. 


Day by day, a lot of money is being saved 
in both time and vital equipment by re- 
pair welding with Anaconda Rods such 
as Tobin Bronze* and “997” Low Fum- 
ing. The availability of this fast, efficient 
method of repair gives war industries 
a potent aid in keeping up production. 


For information on welding with Tobin 


Bronze and 15 other Anaconda Rods, 
write us for Publication B-13. You'll find 
it especially useful at this time when pro- 
longed equipment life is so important. sus 


~ ~“ “ 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


*Reg. | 5. Pat. OF 
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generally conceded to be the most satis- 
factory process for joining the seams. 

“‘Atomic-hydrogen arc welding has also 
been utilized to advantage in the joining 
of light-gage sections of stainless steel, 
always difficult to work, in the production 
of superchargers, which make high 
altitude flying possible. 

“Atomic equipment for this process is 
also responsible for corresponding savings 
in man-hours in the high-speed production 
of Bren gun magazines, axle housings 
and other war products. In numerous 
instances atomic-hydrogen arc welding 
is also restoring to service damaged pre 
cision tools which would otherwise be 
beyond repair.” 


LOW TEMPERATURE WELDING 
FOR AIRCRAFT 


An important mid-western aircraft 
company has just secured approval to use 
Castolin Eutectic Alloy No. 16 on several 
aircraft parts. 

The procedure to be adopted is as 
follows: 

1. Allow '/32 to '/i. in. split between 
the tubing. Use a small torch. Be sure 
the surface is clean. Apply Castolin 
Autochemic Flux No. 16 then preheat 
slightly 1 in. away on both sides of the 
seam until dull red is reached. 

2. Use the torch horizontally to the 
tubing, heating only small sections of the 
circumference. 


3. Now build up a jointing fillet at 
least 1/1. in. thick and '/, in. wide to join 
the two tubings. Reinforced fillets or 
beads of any desired thickness can be 
applied from '/32 to '/, in. thick, in order 
to obtain the desired safety margin 
The rod is kept in front of the torch. 
Allow a space of '/, in. between flame 
cone and metal surface. Only a small 
section (for example '/, x !/; in.) is heated 
at one time to a dull red. Only 1300° F 
is needed on the edges of the tubings 
where the Castolin Alloy should flow and 
bind. The Castolin Autochemic Flux No 
16 is a perfect temperature indicator; 
when it melts in front of the flame the 
welder can start melting his rod. No 
fusion of the steel takes place. Tensile 
strength on chrome-moly steel is as high 
as 117,000 psi. 

4. When the weld is complete, keep 
torch circling for three seconds around 
tubing to avoid too rapid cooling. 
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SUSTAINING COMPANIES 


Worthington Pump and Machinery 
Corporation, Harrison, N. J. New Worth- 
ington products for the war program in- 
clude main propulsion steam engines for 
Liberty Ships and large anti-aircraft gun 
mounts; other products for the petroleum 
industry in production, transportation and 
refining—for refrigeration and air condi- 
tioning in every branch—for steam power, 
land and marine, including turbines, con- 
densers, feedwater heaters and auxiliaries 


feedwater heaters for ra 
tives—Diesel and gas eng’ 
and gas compressors for 
uses—a comprehensive lin« 
equipment—and pumping 
whose scope is the most ex 
able. 


The Buffalo Tank Corporation are « 
plate fabricators with two | 
Dunellen, N. J., and the ot 
N. Y. They are engaged 
work This work includ 





LOW TEMPERATURE 
WELDING 


PROBLEM 


To join the thin bronze mesh of these 
oil tank hose strainers to the thick 


brass frame without overheating and 


burning the mesh. With high tempera- 


ture fusion welding such damage was 
prevalent. As a result vital metal and 
man-hours were needlessly wasted on 


a great number of the units produced. 


SOLUTION 
With Castolin Eutectic Low Tempera 
ture Welding Alloy No. 180 these 
strainers are being turned out in but 
a fraction of the time with no wast 
of vital metal through overheating 
damage. Castolin Eutectic Alloy Ne 
180 binds at 1290°F . . . gives stronger, 
smoother, color matching joints requir 


ing no after-machining. 


Only ‘‘Eutectic* Alloys’ are the true Low Temperature Welding 
Alloys that are revolutionizing production welding, maintenance 
welding and salvaging in war plants throughout the nation. 
There are 42 specialized rods for every metal ard every welding 
job. Developed and manufactured only by Eutectic Welding 


Alloys Company. 


*Reg. U.S. Pat. Off. 


New 36 page Welding Data Book & Write Today 


FUTECTIC 


WELDING ALLOYS COMPANY 


SOLE MANUFACTURER 
40 WORTH 


- CASTOLIN EUTECTIC WELDING ALLOYS 
STREET, NEW YORK,N.Y 
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MPeIAKY BROS. salute the gallant and in- 
; 5 \' S =~ trepid Air Force Pilots . . . and their 
The Army Air Force Praises i 4 “brill Asmy Lj leani he "I; r» 
SCIAKY Skill and Workmanship = brilliant work in cleaning up the Jap-rat 
(Western Union Telegram) = infested Guadalcanal. Sciaky Bros. employees 
pledge themselves to even greater War effort 
= and to offering every possible assistance to our 
» Armed Force. 
, ° a 
) Wasi 
heating 
Oy No 


tronger, 


requir 


PROCESS ELECTRIC 
RESISTANCE WELDING mao 


welding 70 spots per min- 
ute, on two sheets of alu- 


STORED ENERGY minum alloy of .040” 


“each. Welding capacity 


WITH PREHEATING ;. from ‘two thicknesses of 


016” in aluminum alloys 
up to and including .080”. 


VARIABLE PRESSURE 
WITH PRECOMPRESSION 


SCIAKY BROS... 4915 W. 67th STREET « CHICAGO, ILL. 
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facture from steel plates (1/s; to 1 in.), 
of storage tanks, pressure tanks, breech- 
ings, steel pipe from 18 to 120 in. in 
diameter, processing tanks for chemical 
and synthetic rubber industries, miscel- 
laneous equipment for manufacturing of 
100-octane aviation fuel and other war 
equipment. They manufacture these 
various items as a subcontractor for the 
Army, Navy, Air Corps, Ordnance, Mari 
time Commission, Lend-Lease and De- 
fense Plants. 


Baldwin-Hill Co., Trenton, N. J., manu- 
facturers of a complete line of high- and 
low-temperature insulating materials, 
formed from Baldwin-Hill black rock 
wool. B-H “Insidline,’’ a growing spe- 
cialty, requires considerable welding. It is 
an insulating lining fitted to the inner sur 
face of pipes and lines which carry high 
pressures at high temperatures. The in- 
sulation is held by an alloy-steel retainer. 
Special design and welded construction 
hold the lining in position and allow for 
expansion, with a minimum of metal-to- 
metal contact. 


Pollak Manufacturing Company, Arling- 
ton, N. J., designers and manufacturers of 
automotive, aeronautical and electrical 
devices. Has own tool design, engineering 
and development departments. Equip- 
ment for mass production includes bat- 
teries of automatic screw machines, and 





You see the “oharge” in a Sight Feed 
and your acetylene supply is assured. 


Made in @ range 


able and 
shop and 
Sight Feeds 
UL and FM. 
THE SIGHT F E 


Ss: Richmond, ind. 


modern and diversified welding facilities 
Plants occupy an area of 300,000 square 
feet. Now engaged 100% in war produc 
tion. 


OBITUARY 


Alfred Seguine Kinsey, professor emeri 
tus of shop practice at Stevens Institute 
of Technology, died on April 7th at his 
home, 74 Fairview Ave., Chatham, N. J., 
at the age of 72. He retired as head of the 
shop department at the institute in Sep 


tember, 1941, after fifty-five years of 
service. 
Mr. Kinsey was born at Mendham, 


N. J., a son of Benjamin H 
garet S. Kinsey. He took a job with the 
institute in 1886 as a shop assistant. 
While thus employed he attended night 
classes at Cooper Union in New York 


and Mar- 


In 1890 he became an assistant in the 
tests department, and during eighteen 
years there he worked on tests of boilers, 
pumping stations, electric plants and other 
mechanical equipment. For four years 
he was in the mechanical engineering de- 
partment, going from that to become ad- 
ministration officer in charge of the de 
partment of buildings and grounds. In 
1908 he was placed in charge of the de 
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You operate any torch at any desired 
pressure with a Sight Feed Generator. 


partment of 


shop 


practics 


reorganized and expanded. 


Professor 


Kinsey 


was acti) 


affairs of the AMERICAN WEL! 
in the early days having served 

Board of Directors and as Chairp 
the Gas Welding Research ( i 


Consulting Engineer. 


Professor 
Antoinette: 


C. Kinsey, professor of zoology 


Kinsey 


three 


leaves 
children, 


diana University, Mrs. D. E 
of South Orange, and Robert 
of Bloomfield, and five grandchild; 


» Whi 
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the American Bureau of Welding. A; 4 
time Professor Kinsey was identified y 
the Air Reduction Sales Co; pany 


ified 
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Dr 
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METALLURGICAL PROBLEMS 


ar 


at 


Metallurgical Problems, by Allison By 
A.B., B.S., Professor of Electrometal! 


Lehigh 


University, 


neering Metallurgy 
lished by McGraw-Hill Book C 


York and 
pages. 


London. 
Book includes fundamental 


Co-author of 


Second ¢ 


Price 


ditior 


$4.00 


used in metallurgical calculation 
of the problem statements are ma 


from 


Youre Never Caught Short 


@ With a Sight Feed Generator you never lose your heat in the middle 


actual 
lurgical plants. 


data 


of a job. You always have plenty of acetylene—never have to wait 
on delivery from a “bottler."” And you cut acetylene costs up to 75%. 
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Now, with production 
pushed to capacity, the 
long, trouble-free per- 
formance of Monel is 


doubly important bee 


Rotary filters, dandy rolls and cylinder 
molds have tight-fitting, long-lasting 
covers—when covers are made of 
\lonel wire cloth by expert craftsmen. 

Seams are smooth, cannot fill up. And Monel covers are 
strong, have high resistance to wear and corrosion. 

\ widely used method of joining Monel covers is by silver 


brazing. When such joints are properly prepared their strength 


Silver brazing Monel wire cloth 

on a cylinder. Magnified view (at 

right) shows silver brazed seam 
in 45 mesh Monel cloth. 


is about 50,000 p.s.i. in tension and 30,000 p.s.i. in sheer, at room 
temperature. Design calculations should be based on these 
values, using a safety factor of 5. 


600°F.. is the maximum temperature to which silver brazed 


joints can be subjected and still support an appreciable load. 


For, at that point, their tensile strength is only about 50% 
of normal. 

Alloys whose melting points are below 1,200°F. are best for 
silver brazing high-nickel materials. Handy & Harman “Easy 
Flo” Brazing Alloy is recommended, as is “Handy Flux”. 

Before brazing, remove all dirt and foreign matter. Next, 
apply flux to prevent oxidation during heating, to dissolve 
harmful oxides and float them to the top of the braze puddle, 
and to assist in flowing out the brazing alloy. 

Heat for silver brazing operations is generally supplied by a 
torch burning either oxygen and acety lene, or oxygen and city 
gas. A neutral or slightly reducing flame is used. 

Parts must be thoroughly heated in order to flow out the 
brazing alloy. 

Since the temperatures employed are well below those for 
annealing Monel, Nickel and Inconel, the softening effect of 


brazing is very slight. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y- 
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NEW PRODUCIS 


The Society assumes no responsibility 
for the validity of claims in this Section 


NEW ELECTRODE 


A new all-position a.-c. electrode for 
electrode welding, known as Murex 
Type A, has been developed by the Metal 
& Thermit Corporation, N.Y. With this 
new a.-c. electrode, overhead and vertical 
welds can be made without the use of a 
highly specialized welding technique, 
according to the manufacturer. 

Murex Type A electrodes meet the 
requirements for Grade E-6011  elec- 
trodes, under A.W.S.-A.S.T.M. specifica- 
tion A-233-42T, for Grade III, Classes 
1 and 2, under U. S. Navy Bureau of 
Ships specification 46E3, and for grades 
H1G, B1G and E2G, American Bureau 
of Shipping, the manufacturer states. 

The new electrode is available in 4/32, 
1/5, 5/ and #/ in. sizes. Typical 
physical properties of the weld metal, as 
welded, include yield points of 52,000 to 
61,000 psi. ultimate strength of 62,000 
to 71,000 psi. and an elongation of 22 
to 26% in 2 in. 


HARD-FACED BEARINGS 


Hard alloy bearings, and _ bearing 
gudgeons hard-face with a similar alloy, 
have outworn bronze bearings by a ser- 
vice life of over 12 to 1 in a corn steamer 
conveyor operated by the Kellogg Co., 
Battle Creek, Mich. The conditions 
under which the bearings operate are 
somewhat difficult, because the conveyors 
carry corn grits or cracked corn while it is 
being cooked, and, to steam the corn while 
it is moving in the conveyor, steam is in- 
jected into the system. 

The conveyor shafting of the corn-grit 
steamer, made of S.A.E. 1020 steel, form- 
erly operated in bronze bearings. Be- 
cause no lubrication is possible, lest the 
corn be contaminated, and because some 
of the paste from the steamed corn 
gets into the bearings, both wear and cor- 
rosion developed so rapidly that the 
bronze bearings and gudgeons required 
replacement every 4 to 6 months. 

The first alloy bearing material was 
installed in the early part of 1936. It con- 
sisted of two inserted half-bearings of 
Stellite No. 6 rolled alloy as the hanger 
bearing surface, and a welded-on hard- 
facing deposit of the same alloy covering 
the shaft wearing surface. The shaft de- 
posit was made by the oxyacetylene proc- 
ess and ground to dimensions. 

After about 3'/: years of satisfactory 
service the alloy parts were removed for 
inspection. They showed so little wear 
that they were reinstalled and have been 
in service ever since. The users state that 
because of the excellent corrosion re- 





Top, a Conveyor Bearing Hanger Showing 
a Half-Bearing of Stellite No. 6 Rolled 


Alloy in Place. Bottom Center, the Other 
Half of the Bearing. Both of These Are 
Shown After 3'/, Years of Continuous 
Service. New Alloy Half-Bearings Are 
Shown at the Bottom Left and Right 


sistance of the alloy the color and taste 
of the finished corn flakes are not affected. 


TURBAN 


A new protective turban for women 
welders styled by John Frederics is an- 
nounced by the American Optical Com- 
pany, Southbridge, Mass. The new hat 


is practical, comfortable to wear—with or 
protection 


without helmet—provides 










































against flying sparks, and h the hair 
snugly in place. Its feature . 

Comtortable to wear: Designed fg 
comfort underneath a welding helme— 


without alterations. 

Leather or cassimere: Offered in light- 
weight gray or brown leather—chrome 
tanned; and also in pin-striped dark gray 
cassimere—lightweight, fire-resisting, coo| 

Easily cleaned: One-piece « onstruction, 
assembled by snaps only—can 
disassembled for cleaning. 

Long wearing: The chrome-tanned 
protective turban has no stitching what. 
ever. The only stitching on the cassimere 
turban is on the hemmed edges 

One size: Due to practical design, one 
size fits every type of head closely enough 
for all practical purposes. 

Protects hair and ears: Holds hair 
snugly in place, protects hair, ears and 
back of neck trom flying sparks. 

Exclusive design: Styled by John 
Frederics—one of America’s foremost 
millinery creators—guided by a practical 
welder. 


be easily 


WELDING CURTAINS 


The IPCO Welding Curtain is designed 
to confine the welding operation to a given 
area and protect other workers and 
passers-by from the harmful direct and 
reflected rays given off by the welding 
operation. Also serves as a protecting 
shield against flying chips and scale when 
cleaning is being performed 











































































































































































































































































Constructed of a special flan 
and water-proof canvas, or asbé 
Double row stitching is used on all seat 
substantial hem on all four sides; cornet 
reinforced. The workmanship is thoroug 

For further intormation write to I 
dustrial Products Co., 2820 N. Fourth» 
Philadelphia, Pa. 


WELDING EQUIPMENT CONVERTED 
FOR INCANDESCENT BRAZING 


Among the special-purpose macil 
converted from peace to war produ 
at General Electric’s Schenecta 


are some spot welders and line weicl's 
machines previously used for refriger@ 


unit manufacture and now 
candescent brazing. 

The spot welders were ada} 
candescent brazing by the foll g 
changes: 

1. A switch was installed 
troller box to provide the co! 
of power necessary without t! 
drive motor. 
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USE RACO COMPOSITE 
TYPE D ELECTRODES 


AS 
\ S 
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oe Haigh 


Me 
~ 
| 


> 


Hove you looked into the possibilities 
of using Raco Type D Electrodes instead 
of shielded arc electrodes? 


There are many jobs being done today 
...or being held up for lack of shielded 
arc electrodes... which could be satis- 
factorily handled by the use of Raco 
Type D white coated electrodes. 


lf you are welding mild steel... for 
storage tanks, range boilers or products 
of a similar nature...or working with 
galvanized material...or producing 
pans or boxes of lighter gauge sheet 


metal...take time to look into the 


WICK DELIVERY... 


Speed Molding 


VA 


availability of Raco Type D.The only type 


electrode 


readily available that will 


give results most nearly comparable 


to Shielded Arc type electrodes. 


Many millions of pounds of Raco Type D 
electrodes have been used for automatic 
and manual welding for the past ten years 
by the largest automobile plants where 
high speed is of primary importance. 


We can make prompt deliveries of Raco 
Type D Electrodes. Samples of standard 
size electrodes will be promptly furnished 


on request 


“ee REID-AVERY COMPANY 


DUNDALK, BALTIMORE, 


MARYLAND 


Makers of Raco Type HD Shielded Arc Electrodes for Stainless Steel, Mild Steel. Raco Type M and 
Type D Light Coated Electrodes for Manual and Automatic Work. Samples and Literature on request. 
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2. The standard spot-welding elec 
trodes were replaced by dummy copper 
electrodes drilled and tapped at one end 
where copper blocks are attached for the 
water-cooling supply and return. 

3. To these copper blocks were at 
tached large water-cooled leads (183,000 
circular mils) and brazing tongs. 

The leads were made 10 ft. in length 
so that the working area would not be 
limited to the table. Plier-type brazing 
tongs can be connected to these leads and 
brazing operations performed within a 
10-ft. radius of the table. This permits 
other jobs to be set up while working on 
one 

The transformers were removed from 
the line-welding machines, providing im 
mediately an adequate supply of that 
equipment for permanent installation 
elsewhere as needed. These spot- and 
line-welding transformers have a range of 
from 75 to 250 kva. in capacity operating 
on 550 volts a.-c. primary and 4 to 14 


Carbid 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


volts secondary, having a range of from 
0 to 16 points of heat. This extra range 
in secondary voltage permitted the use of 
longer leads than would be possible with 
the 10- and 20-kva. brazing transformers 
ordinarily used, and were ideal for that 
reason. They are water-cooled, mini- 
mizing the possibility of burnouts from 
overloading 


ALKALI CLEANER AND DEOXIDIZER 


Nielco Lab. No. 1921 is a free-flowing 
powder, readily soluble in warm water, 
requiring no special type of containers 
for shipping, and produced to meet a 
specific demand for a combination cleaner 
and deoxidizer that would be safe to use 
on aluminum and which would not tar 
nish copper. 

There has long been a demand for a 
product that would clean as well as re- 
move the oxide from Alcad and Dural 
Aluminum prior to spot welding. Nielco 
Lab. No. 1921 accomplishes this without, 
in any way, changing the surface of the 
metal. 

For further information write to Nielco 
Laboratories, 19720 Road, 
Detroit, Mich. 


Florence 


STANDARD PRESS WELDERS 


Standardized design combined with 
the maximum simplicity in operation 
and flexibility as to application are char 
acteristics of a complete line of ‘‘press”’ 


or “projection” type resistar 
announced by Progressive Welder 
pany, E. Outer Drive, Detroit 

The line of standard machin 
prises four basic types: light 
dium duty, heavy and extra-} 
Each type is in turn availabl 
kva. capacities, and a 
throat depths 

Each model is availabk 
operated or 
extra-heavy 


to 6 


motor-driven 
models are 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


60 E. 42nd St. 


NATIONAL CARBIDE CORPORATION 
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- You Gain Faster 

| Better Welding 

on more kinds of 
Work -- with 


TW Gare 


ELDING jobs like the 120-foot, 30-ton 

girder shown above emphasize the 
fact that Unamatic Welding is not merely 
faster but better. In many cases the 200% 
to 300% greater lineal speed, as compared 
with manual operation, is often the factor 
that makes a successful welding job possible. 


In girder work, distortion due to heat conduc- 
tion is often a real problem. Unamatic fast 
travel and low heat, often combined with 
simultaneous welding from two 
sides, prevent distortion. Even 
when numerous passes are re- 
quired to build upaheavy weld 


there is a large net saving of time and cost. 


Unamatic shielded arc welding equipment 
is adaptable for use with light coated wire. 
A simple change in the head, easily made 
in your own shop with elements we supply 
at nominal cost, enables you to convert 
from shielded arc to light coated at will. 


When changing from manual to automatic 

welding this versatility of Una equipment 

should be kept in mind as it increases 
the value of your investment and 
the range of work you can bid 
on successfully. Write for catalog 
and full information. 
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with hydraulic operation. Each capac 
ity range has a single basic frame de 
signed to accommodate the heaviest duty 
model in that particular range, thus per 
mitting ready conversion to higher or 
lower capacities within the duty range 
when required. 

All models are fitted with universal T 
slot platens for ready mounting of fixtures 
and dies. Knees of machines are verti 
cally adjustable to permit setting for 
various throat openings desired for differ 
ent jobs. 

Again, all models are fitted with double 
cooling water manifolds in the base of 
the machine. These are provided with a 
series of outlets to permit connection of up 
to six die-cooling circuits to suit individual 
requirements. Platens are also water 
cooled. 


NEW LIGHTWEIGHT THYRATRON 
TUBE 


Designed for applications where weight 
and space must be considered, a new 
thyratron tube with both a control and a 
shield grid for control applications, has 
been announced by the tube division of 
the General Electric Electronics Dept., at 
Schenectady, N. Y. Designated as the 
GL-502, the new tube is a little over 2'/, 
in. long, weighs about 2 oz., is inert-gas- 
filled and of all-metal construction. Ap- 
plications for the new tube will be found 
in industrial welding and any general 
control equipment 


Fast! 









Sales: Richmond, indicna « 
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You Wed 


AT LOWEST COST 


@ Your welds are stronger and better when you use a Miller AC 
Welder and your costs are lowest, because: You save time and 
labor on the job — speeding production. You save on electrode 
and power costs — on installation and maintenance, too. 


Wille: UC Welders 


Made in ten models for every shop and industrial need. 
Prompt delivery now. Write for full information. 


MILLER ELECTRIC MANUFACTURING CO. 


Factory: Appleton, Wisconsin 





“The control characteristic is practi 


cally independent of ambient temperature 
over a wide range,”’ according to O. W 
Pike, G-E engineer. “Since the grid 
current is low enough to permit the use 
of a high resistance in the grid circuit, the 
new thyratron has high sensitivity char 
acteristics. The grid-anode capacitance 
is low enough so that the new tube is 
relatively unaffected by line-voltage 
surges. It has a maximum peak inverse 
anode voltage rating of 1300 volts, in 
stantaneous current rating of 500 milli 
amperes and an average current rating of 
100 milliamperes. The cathode is quick 
heating and is rated at 6.3 volts, 0.6 
ampere.” 
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CAPSULES TO RELIEVE ) 
AREA IN TOKYO AND pgpy 


In forging there is not coef 
Ae ee Oe ee lent 
material to meet the 
. . or 
size and in order to sa] hs 
. a the 
material and the cost of volved 
. . YOIVeg 
in forming, these openin, silt 
up 
to size by electric ar: ~, 
ae : - g. “The 
electrode which is used 
as 


“Shield-Are 100,” and th 
erties of this material ar: 
the shell. After the shel] ; 
this deposited metal ha 
proved to have tensile stre1 to 115 
psi 


Courtesy The Lincoln Electric ( 


There has been a tremendous say 
the material alone. These could 
salvaged. The cost of materia 
would have to be scrapped would ar 
to approximately $40 for eac! 
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ling The 
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Everything You Need 
In Electric Equipment for 


RESISTANCE- WELDING 
MACHINES How Spot-welding 


SAVED 6 OPERATIONS 


Electronic controls for a weld 


swede, Sod in Mounting These Studs 


Today — less-steel aircraft. Replaces solder- 
Insert a stud in the electrode and ing operations, too, saving tin and 
press the foot-switch. Before your ime. Joins like or unlike metals or 
foot returns to the floor, the weld is lloys. Gives dependable, consistent 
- > + fas Stud 
uD ccensdere~te see completed—strong, tough, fast. Stud 


cord electrical input of oer tubes and panel become one piece in one makes gas-tight seams. Saves 
EVERY weld or all purposes 


] 


operation. Yesterday, before spot materials. Simplifies design problems. 
welding took over, each stud took Relieves the shortage of skilled 
seven operations. perators. Resistance welding is 
id for high-production operations 

The Old Way— n heavy or light work, portable or 
Drill a hole, tap it, countersink i d, with men or women operators. 
a > “ it, screw in the stud, peen it (so it Whatever your application, be 
won’t turn), grind off the rough ire to specify G-E electronic control 
Cables and a surface, fill the stud head. Seven und electric accessories with your 
instruments welding transformers long steps. With 7 tools. But you can resistance-welding machine, For 
spot-weld a stud to that panel in the urther information, contact any 


wink of an eye. G-E office, your resistance-welding 

Resistance welding with precise machine manufacturer or agent, or 
electronic control is speeding the write Electronic Control Section, 
construction of light-metal and stain General Electric, Schenectady, N. Y. 


Capacitors for 
power- 
ict improvement” Motor and 
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in addition to that there would be the labor 
cost involved. 


ALL-WELDED MARINE SIGNALLING 
SEARCHLIGHT 


A 12-in. signalling searchlight with an 
all-welded construction designed espe 
cially to withstand shipboard vibrations 
and sudden shock has been announced 
by the Lighting Division of the General 
Electric Company. This searchlight, 
which supersedes previous designs, is 
made of bonderized steel and has a dur 
able Marine gray finish over rust-resistant 
zinc chromate primer. It is intended for 
use on cargo vessels and transport ships. 


The supporting trunnion arms are heavy 
steel tubing, and are welded to other parts 
of the mounting assembly to form a one- 
piece construction which eliminates the 
danger of loosened joints due to rough 
weather and other adverse conditions. 
All handles are of molded plastic for easy 
handling in extreme temperatures 


ELECTRODES DESIGNED FOR REFRIG- 
ERATED WELDING 


An entirely new development in re 
sistance welding electrode design which, 
for the first time, makes possible the full 
utilization of refrigerated welding has 
been announced by Frostrode Products, 
19003 John R St., Detroit, originators of 
refrigeration for resistance welding. 

Aircraft manufacturers who have a- 
dopted the new ‘‘‘Frostpoint”’ as an in- 
tegral part of the “Frostrode’”’ electrode 
refrigerating process have already reported 
increases from 600 to 1000% over re- 
frigeration of conventional electrodes 
in the number of spot welds which can 





(Left) The Complete New ‘‘Frostpoint’’ Elec- 
trode with Adapter Fitting Into a Standard 
Electrode Holder. At Right, the Same 
Holder with Conventional Electrode. ‘Frost- 
point’ Electrodes Provide Positive Control 
of Refrigerated Coolant Circulation. Elec- 
trode Holder and Arms of Welder Re- 
main Water Cooled. Permanent Assembly 
Avoids Possibility of Human Error in Locat- 
ing Coolant Tube as in Electrode at Right 


be made before the tips require ‘‘dress 
ing.”’ 

A 90% saving in the copper normally 
required for resistance welding electrodes 
is forecast by the fact that the only part 
that needs replacing in the new ‘Frost 
point” is the ‘Frostcap,’’ a quick-re- 
placeable tip on the end of the welding 
electrode. 

Principal other features of the new 
“‘Frostpoint”’ are: 

1. Machine and hand dressing of 
points is completely eliminated. If a 
“‘Frostcap’’ does mushroom, it is removed 
and replaced by another in about one 
minute’s time. The life of a ‘“Frostcap’’ 
without any dressing except polishing is 
estimated to be about equal to that of 
a conventional electrode redressed until 
no longer usable. 


(Upper Right) The New “‘Frostcap 
to Eliminate 90% of Copper Requi 
for Spot-Welding Electrodes. Al 
nates Hand or Machine Dressing 


Note Internal Fins Adding Strengt! and 


Cooling 


(Lower Right) Refrigeration Makes it Pos 


sible to Use a Low-Temperature Sol 


forthe Cap. Caps Are Replaced witha Pax 


of ““Electric’’ Pliers Like These 


2 The cost of recapping 
point’’ is only a few cents as aga 
usual cost of a complete new 
electrode. 

3. While ‘“Frostcaps’”’ ca 
removed and replaced without 
the body of the ‘‘Frostpoint”’ 11 
the electrode is positively sealed 
leakage. This result is obtain 
self-sealing method of assembly 

4. Greater cooling area 
internal integral finning of th 
insures maximum heat dissipati 
coolant. The use of integral hi 
“Frostcap’’ provides inhere1 
strength which permits a decrea 
thickness of the entire cap and at 
time increases heat dissipat! 
coolant. 
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ELECTROLOY ALLOYS fer RESISTANCE WELDING ELECTRODES and DID 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. EL 
P TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers anc # 
of resistance welding equipment. 





see Our to nen will be glad to make recommendations for your special electrodes. Submit samples # 
h ngage specifications. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Inc. 1600 Seaview Avenue, BRIDGEPORT, Connecti 
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“iy Our stepped-UP — 
the Process of WELD! 


is Highly Important” 


Lt. General Somervell 

































mplifying his comments, Lt. General Somervell continued: 
Welding has helped us obtain better war products in less 
: me...introduced speed and safety in a considerable part 

f our rolling equipment. New welding processes are still 
ing explored and developed ...” 


es—in war, the art of welding is being vastly expanded; 
will serve to build a better future, when peace comes. 


p,’’ Claimed 

Kot! FOUR SIZES...SIX TYPES 

ig of Points 

ie Welding Range... 20-300 Amps. 

(ee ‘% Hilin hundreds of war plants, factories, repair shops, and mainte- 
J with a Pair gmmance divisions, Emerson-Electric Portable A. C. Arc Welders 
These 


e stepping up production and effecting “on-the-spot” repairs. 
.. Each welder is built to the same high quality standards, 
. br long service, that have characterized Emerson-Electric 
against roducts for the past 53 years. Approved by Underwriters’ 
ees BP boratories. Available on priority ratings. Write for prices, 
pecifications, and performance data. 

<a HE EMERSON ELECTRIC MANUFACTURING CO. 
le ape SINT LOUIS... Branches: New York + Chicago « Detroit « Los Angeles « Davenport 
‘ned by 301 
Emerson-Electric is now engaged 100% in the production 

of equipment for War or War Plant Use. In addition 


to regular products are Power Operated Airplane Gun 
Turrets, Shell Parts and Electric Aircraft Motors, 
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List of New Members 


BOSTON 


Affanto, Michael, Jr. (D), 337 Harrison 
Ave., Boston, Mass. 

Allaire, Leon H. (D), 28 Rockvale Circle, 
Jamaica Plain, Mass. 

Conley, Alvin D. (C), 166 Harvard St., 
Wollaston, Mass. 

Crabtree, Charles (C), General Elec. Co., 
62 Tremont St., Everett, Mass. 

Duffy, George F. (B), 128 Walnut St., 
Dorchester, Mass. 

Ferris, Harry B. (D), 688 Tremont St., 
Boston, Mass. 

Frankel, Morey G. (C), 185 Harvard St., 

orchester, Mass. 

Hayward, Richard W., (B), 78 Waldeck 
St., Dorchester, Mass. 

Kiley, Maurice F. (B), 50 Raddins Grove 
Ave., Lynn, Mass. 

Kirby, John T. (D), 650 Saratoga St., 
E. Boston, Mass. 

Kozlosky, Chester V. (ID), 14 Bates St., 
Lynn, Mass. 

Lenihan, John J. (D), 790 Western Ave., 
Boston, Mass. 

Libby, Henry T. (D), 125 Heath St., 
Somerville, Mass. 

Merigo, Margaret M. (D), 44 Marshall 
St., Somerville, Mass. 

McElroy, John H., Jr. (B), 30 Arch St., 
Malden, Mass. 

Paterson, John (D), 2 Clinton St., Cam- 
bridge, Mass. 

Pires, Edmund (D), 337 So. Orchard St., 
New Bedford, Mass. 

Radzik, Gene (D), 14 Rawson St., Dor- 
chester, Mass. 

Reilly, Joseph F. T. (D), 43 Downing Rd., 
Lexington, Mass. 

Reynolds, John S. (D), 96 Washington St., 
Charlestown, Mass. 

Saulnier, Ralph J. (D), 23 Brownville 
Ave., Ipswich, Mass. 

Sederquist, Wilfred J. (D), 68 Floral Ave., 
Malden, Mass. 

Thompson, Joseph A. (D), 32 Newton St., 
Everett, Mass. 

Williams, Frank P. (D), 16 Connolly St., 
Roxbury, Mass. 

Wilson, Albert O., Jr. (C), A. O. Wilson 
Struc. Co., 40 Smith Pl., Cambridge, 
Mass. 


CANADA 


Dell, Sidney A. (B), 94 Malakoff St., St. 
Thomas, Ont., Canada. 

Lawrence, W. B. (B), John Englis Co., 
14 Strachan Ave., Toronto, Canada. 

Muir, G. (C), St. Maurice Chemicals 
Ltd., St. Mathieu Rd., Lac a la Tortue, 
Que., Canada. 


CANTON 


Tschudy, Donald B. (B), 1606—25th St., 
N.W., Canton, Ohio. 

Yonally, Wm. H. (B), 510 Lincoln Ave., 
Cadiz, Ohio. 


CHICAGO 


Chapman, Wm. H. (B), Bendix Home Ap 
pliances, Inc., 3300 W. Sample St., 
So. Bend, Ind. 


March 1 to March 31, 1943 


Gallaher, J. A. (B), Haynes Stellite Co., 
230 N. Michigan, Chicago, Ill. 

Hunt, Victor (B), 2452 N. Newcastle Ave., 
Chicago, Ill. 

Jacobsen, Ralph O. (C), 4939 W. Congress 
St., Chicago, II. 


CINCINNATI 


Millard, A. J. (C), 30 Sherry Rd., Wyom 
ing, Ohio. 


CLEVELAND 


Adams, John, Jr. (C), 2013 E 
Ashtabula, Ohio. 

Allison, Clifford E. (C), 7723 Decker Ave., 
Cleveland, Ohic. 

Connelly, E. C. (C), 1850 Front St., 
Cuyahoga Falls, Ohio 

Davis, Le Roy S. B. (C), 19040 Newton 
Ave., Euclid, Ohio. 

Gardner, E. Boyd (B), 1331 Hillcrest Dr., 
Cuyahoga Falls, Ohio. 

Noleen, Howard W. (C), % Lewis Weld- 
ing & Engrg. Corp., Bedford, Ohio. 

Pearse, Wilford A., Jr. (C), % Lewis 
Welding & Eng. Corp., Bedford, Ohio. 

Ranney, R. B., Jr. (C), Lewis Welding & 
Eng. Corp., 1 Interstate St., Bedford, 
Ohio. 

Rowlinson, Oscar C. (B), 708 No. San- 
dusky Ave., Bucyrus, Ohio. 

Stein, R. Edward (C), 18801 Rivercliff 
Dr., Fairview Village, Ohio. 

Vacca, Don A. (C), Advance Welding & 
Engrg. Co., 4400 Perkins Ave., Cleve- 
land, Ohio. 


44th St., 


COLUMBUS 


Davis, W. W. (D), 3257 Leap Rd., Hil 
liards, Ohio. 

Gilbert, Yowland (F), 2422 Indianola Ave 
Columbus, Ohio. 

Sharer, R. P. (C), 3007 N. High St., 
C ,lumbus, Ohio. 

Sullivan, F. E. (D), 2119 Minnesota Ave., 
Columbus, Ohio. 


DETROIT 


Bain, George (B), 2314 Adams Blvd., 
Saginaw, Mich. 

Lex, Joseph R. (B), 35959—13 Mile Rd., 
Rt. 4, Farmington, Mich. 

Marterstich, Raymond B. (C), 4034 Scot- 
ten Ave., Detroit, Mich. 

Minard, Mark W. (C), 535 Annin Ave 
Highland Park, Mich. 

Rice, Emery F. (B), 2518 Forest Hill, 
Flint, Mich. 

Rich, Roscoe R. (B), 1374 De Camp St., 
Flint, Mich. 

Smith, Adam T. (B), 819 Bloor Ave., 
Flint, Mich. 

Strahler, Chas. (C), Weldit Acetylene Co., 
638 Bagley Ave., Detroit, Mich. 

Webb, Shannon A. (C), 1129 Merrick 
Ave., Detroit, Mich. 

Werner, Paul W. (C), 15504 Englewood, 
Allen Park, Mich. 


” 


HAWAII 


Staples, F. Richard (C), Elks Club, 
Honolulu, T. H. 
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INDIANA 





Gelling, Homer R. (B), R.R. 8, Anderson 
Ind. 
Morgan, Wm. G. (B), 152 Noble 


Greenwood, Ind. 


GET 


KANSAS CITY 


Kelling, Scott (B), Capital City Weldiy 
Wks., 428 W. Main St., Jefferson City 
Mo, 


LAKE SHORE 


Stieg, Bernard O. (B), 61 N. Main § 
Clintonville, Wisc. 


LOS ANGELES 


Jean, Charles F. (C), 1826 Dawson Av 
Long Beach, Calif. 

Kirk, Edward M. (C), 2633 Caspian Ave 
Long Beach, Calif. 

Nelson, Wm. F. (C), 823 W. 4th St., Lor 
Beach, Calif. 

Tivy, George S. (C), 1406 S. Grand Ave 
Los Angeles, Calif. 

Tucker, Frank (D), Victor Equip. Co, MRO) 
3821 Santa Fe Ave., Los Angeles, 
Calif. \ 


ig 





MARYLAND S 


Huber, John A., Jr. (C), 
Ave., Baltimore, Md. 
Siegel, Julius H. (C), 5150 Edmondson k 
Ave., Baltimore, Md. 


QOS Regest 4 


MILWAUKEE 


Kepler, Wm. R. (C), 2124.N.74thSt., Wau 
watosa, Wisc. 

Shodron, John G. (C), 1810 W. Wisconsiz 
Ave., Milwaukee, Wisc. 


NEW YORK 


Amodeo, Guy (D), 112 
Brooklyn, N. Y. 

Del Bene, Leon, (D), 1002 River 5 
Ridgefield, N. J. ‘ 

Farb, Julius (C), Pan American I 
Wks., 447-53 E. 120th St., New York 
N. Y. 

Guthrie, K. O. (C), 21 Guion St., Pleasant: 
ville, N. Y. 

Kazlauskas, A. C. (D), 57-51 64th > 
Maspeth, L. I., N. Y. 

Krieg, A. C. (B), 630 Victory Blvd 
3H, Tompkinsville, S. I., N. Y 

Krol, Joseph A. (D), 30 E 
Bayonne, N. J. 

Leisenheimer, George (B), ©. Leset 
heimer Co., 984 Grand St rooklya 
N. Y. =a ‘ 

McLaughlin, Peter (D), 776 Hucso 
Blvd., Bayonne, N. J. 

Norman, C. W. (C), American Pureal © 
Shipping, 47 Beaver St., New 0% 
N. Y. 

Sabbatino, Frank (D), 200-20 Hollis Avs . 
Hollis, N. Y. 7 

Sergio, Joseph (C), Grumn —— 
Engrg. Corp., Plant 13B, |! u 
em! Z 


Adelphi St, 
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TO YOUR X-RAY 





DEPARTMENT 


“i GET BOTH WITH THIS WESTINGHOUSE X-RAY UNIT 


my The Westinghouse Rail-Mounted X-ray Unit permits unusual speed and 
flexibility in the x-ray department. Rated at 140 kv capacity, it is especially 
suited for the inspection of light alloy parts and moderate thicknesses of heavier 
metals. Its control is largely automatic ... easy to adjust for proper exposure. 





Check the man 

kv unit. It will 
ment for your plant, both now and after 
Ir the war. Your nearest Westinghouse 
York Tray Office has full details. Or write 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. 


features of this 140 
a profitable invest- 







SPEED TO INSPECT MORE PARTS FASTER. 


This unit is designed to save 
time. Parts can be placed on a 
large worktable and radio- 
graphs made, one after the 
other, simply by moving the 
unit to the next position. Parts of 
varying sizes and shapes can be 


x-rayed quickly, since the tube- 
head adjusts easily and the 
controls are simple. When parts 
are identical, the radiographic 
work is reduced to sliding the 
unit along the rails and making 
successive exposures. 


FLEXIBILITY TO INSPECT MORE KINDS OF WORK. 


This unit also has the flexi- 
bility demanded in today’s pro- 
duction. Ideal for light alloy 
work, it quickly penetrates alu- 
minum up to 7%” thick. In 
addition it will produce sharp, 
detailed radiographs through 
1%” of steel; 1” of brass. The 


Westinghouse 


PLANTS IN 25 CITIES... 


ADVERTISING 


OFFICES EVERYWHERE 


counterbalanced tube-head and 
tube-arm permit the beam to be 
raised, lowered and directed 
over a large area with speed and 
great accuracy. The entire unit 
occupies a minimum of floor 
space, a large part of which is 
available for positioning thework. 

j-02012 





Shaw, Frank B. (C), Glidden Buick Co., 
131st & Broadway, New York, N. Y. 
Sidweber, Mac (D), 2441—S4th St., 

Brooklyn, N. Y. 

Spoliansky, Alexander (B), The Ingalls 
Shipbldg. Co., 1 East 42nd St., New 
York, N. Y. 

Walsh, John O. (D), 3418 Wickham Ave., 
Bronx, N. Y. 

Wasserman, R. D. (A), Eutectic Welding 
Alloys Co., 40 Worth St., New York, 
N. Y. 


NORTHERN NEW JERSEY 


Baltarzuk, Theodore (D), 359 Woodward 
St., Jersey City, N. J. 

Baumgartner, F. (B), 671 Barron Ave., 
Woodbridge, N. J. 

Blahut, Anthony (B), 726 Plum St., Tren- 
ton, N. J. 

Blind, George (B), 35 Brookside Dr., 
W. Orange, N. J. 

Blythe, George E. (B), Singer Mfg. Co., 
Trumbull St., Elizabeth, N. J. 

Bodine, F. O. (B), 235 Walthery Ave., 
Ridgewood, N. J. 

Borst, Geo. E. (B), “% Chicago Bridge & 
Iron Co., 1700 Walnut St., Philadel- 
phia, Pa. 

Brass, E. W. (B),R.F.D. 2, Somerville, N. J. 

Brown, H. C. (B), % Chicago Bridge & 
Iron Co., 165 Broadway, New York, 


1% - 

Chason, D. H. (B), 843 Park Ave., Eliza- 
beth, N. J. 

Clark, H. J. (B), % Chicago Bridge & 
Iron Co., 119 Long Ave., Elizabeth, 


N. J. 
Crouch, R. C. (B), 19 Franklin Pl., Maple- 
ood, N 


wood, N. J. 

Davis, Earl J. (D), 1217 Walnut St., South 
Plainfield, N. J. 

Davis, Thomas (B), 80 Newfield St., E. 
Orange, N. J. 

De Biasi, Alfonso A. (D), 297 Park Ave., 
E. Orange, N. J. 

Esteves, Antonio (C), 510 Washington 
Ave., Roselle, N. J. 

Evans, S. W. (B), 610 Prospect St., West- 
field, N. J. 

Fickett, W. R. (B), % Chicago Bridge & 
Iron Co., 165 Broadway, New York, 


*% 2 

Frank, William (B), Pollak Mfg. Co., 541 
Devon St., Arlington, N. J. 

Garrard, James F. (B), 270 Briarcliffe 
Rd., W. Englewood, N. J. 

Gruening, Wm. H. (B), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Grunthaler, George (C), 584 Studio Rd., 
Ridgefield, N. J. 

Guerin, H. A. (B), % Chicago Bridge & 
Iron Co., Box 32, Newburgh, N. Y. 

Guglielmo, Wm. (D), 60 Van Winkle 
Ave., Passaic, N. J. 

Gummick, Frederic H. (B), Singer Mfg. 
Co., Trumbull St., Elizabeth, N. J 

Handy, Ellsworth C. (B), 
Pkwy., Newark, N. J. 

Heil, Robert F. (B), 348 Hillcrest Ave., 
Trenton, N. J. 

Herr, Herman A. (B), 28 Rynda Rd, 
Maplewood, N. J. 
Hokanson, Sven (B), “% Chicago Bridge 
& Iron Co., Box 32, Newburgh, N. Y. 
Hornbeck, John (C), 404 W. 7th St., 
Plainfield, N. J. 

Huey, John L. (B), Singer Mfg. Co., 
Trumbull St., Elizabeth, N. J. 

Hult, C. Arnold (B), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Humes, H. L. (B), 174 Moore St., Prince 
ton, N. J. 

Kidd, Alexander, (B), 403 Prospect St., 
Nutley, N. J. 

Kraft, Hans (C), The Heil Co., Rt. 29, 
Hillside, N. J. 


138 Heller 
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Lange, Milton O. (B), J. T. Ryerson & 
Son, Inc., 203 West Side Ave., Jersey 
City, N. J. 

Markey, Roscoe I. (B), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Miele, Angelo (B), 301 Bert Ave., Tren- 
ton, N. J. 

Mitchell, Frederick E. (B), 440 E. 4th 
Ave., Roselle, N. J. 

Morrison, R. I. (B), R.F.D., Far Hills, 
N 


McEvoy, Douglas (B), 516 Prospect St., 
Maplewood, N. J. 

Nickolaus, Arthur (C), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Norton, A. E., Jr. (C), 579 Hawthorne 
Ave., Newark, N. J. 

Pagnotta, Louis (D), 64 No. Munn Ave., 
Newark, N. J. 

Perelka, Joseph (D), 11 Buchman St., 
Dunellen, N. J. 

Piper, Anthony (1D), 7415—2nd Ave., 
No. Bergen, N. J. 

Read, S. V. (B), 1211 Woodside Ave., 
Westfield, N. J. 

Reddeman, Walter (C), The Heil Co. 
Rt. 29, Hillside, N. J 

Sayer, Carl G. (B), 815 Union Ave., 
Elizabeth, N. J. 

Schnetzer, Siegfried (B), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Stiles, L. C. (B), % Chicago Bridge & 
Iron Co., Box 32, Newburgh, N. Y. 

Stolle, E. B. (B), Midwest Piping & 
Supply Co., 30 Church St., Rm. 409, 
New York, N. Y. 

Sturm, Edgar (C), 239 
Jersey City, N. J. 

Stuyck, M. L. (B), 10 N. Perkins Ave., 
Elmsford, N. Y. 

Szary, Vincent S. (B), 424 Pine St., 
Elizabeth, N. J. 

Thomas, R. (B), 38-B 
Bronx, N. Y. 

Thompson, E. R. (B), 39 Hillcrest Ave., 
Trenton, N. J. 

Voyce, L. C. (B), 559 Churchill Rd., Tea- 
neck, N, J. 

Wasserburger, B. (B), Pollak Mfg. Co., 
541 Devon St., Arlington, N. J. 

Wetzel, Wm. (B), The Heil Co., Rt. 29, 
Hillside, N. J 


Fowler Ave., 


Edgewater Pk., 


NORTHERN NEW YORK 


Campbell, R. W. (C), Box 105, R. -2, 
Schenectady, N. Y. 

Chernik, Joseph (D), 21 Mynderse St., 
Schenectady, N. Y. 

McConville, James J. (C), J. J. Me- 
Conville Contracting Co., 530 Liberty 
St., Schenectady, N. Y. 

Rubin, Lawrence M. (C), % American 
Loco. Co., Army Insp. Ord. Material, 
Schenectady, N. Y. 

Watson, J. B. (D), 1903 Hamburg St., 
Schenectady, N. Y. 


PHILADELPHIA 


Assante, Salvatore W. (D), 1335 S. Broad 
St., Philadelphia, Pa. 

Brace, Arthur A. (D), 205 S. DuPont St., 
Wilmington, Del. 

Brown, A. K. (B), 7216 Brent Rd., Upper 
Darby, Pa. 

Dulis, Edward (D), U. S. Navy Yard, 
NAF, Bldg. 600, Philadelphia, Pa. 

Koch, John F., Jr. (C), 823 Parmley Ave., 
Yeadon, Lansdowne, Pa. 

Magens, G. B. (C), 206 Green Ave., 
Lansdowne, Pa. 

Orosz, Simon (B), Kellett Autogiro 
Corp., 58 St. & Grays Ave., Philadel 
phia, Pa. 

Pflieger, Wm. (D), 425 Elm Ave., Pit 
man, N. L 
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PITTSBURGH 


Davison, Neville, C., Jr. (D 19 River 
Ave., Sewickley, Pa. 

Muha, George J. (C), 930 Woodwar, 
Ave., McKees Rocks, Pa. 4 

Punzo, Steve (D), Box 87, Russel] 


Pa. 
Riley, Walter E. (C), 1620 | 
Blvd., Pittsburgh, Pa. 


PUGET SOUND 


Bittrick, Al. C. (D), % United Bro a 
Welders, 1502 So. Kay St., Tacoma 
Wash. 

Bradshaw, Louis J. (D), 801 No. I 5 
Tacoma, Wash. 

Gugler, Lester E. (C), Shore Acres, Gig 
Harbor, Wash. 

Hopkins, Howard E. (C), Seattle Tacoma 
Shipbldg. Co., Tacoma, Wash 

Kellam, M. H. (D), 4412 Forest 
Everett, Wash. 

Murphy, F. X. (D), 1110—18th yn 
Seattle, Wash. 

Voss, Joe E. (D), 2045 So. 8th St., Ta 
coma, Wash. 


ROCHESTER 


Cohen, Howard B. (D), 27 Carthage D; 
Rochester, N. Y. 

Koubek, Wm. F. (B), Acme Elec. & Mfg 
Co., Columbia St., Clyde, N. Y 


ST. LOUIS 


Carl, Paul (C), Witts Trade School, 
737 E. Cerro Gordo, Decatur, IIl. 
Davis, Lawrence O. (C), 6900 Oleatha 

St. Louis, Mo. 

Hickman, Arthur R. (C), Guy H. Rumpi 
Machy. & Equip. Co., 1637 Railway 
Exchange Bldg., St. Louis, Mo 

Wulf, Kenneth J. (C), 5542 Ashland Ay 
St. Louis, Mo. 





SAN FRANCISCO 
Anderson, Edgar C. (B), 2532 


Ave., Sacramento, Calif. 

Campbell, Joseph (D), 1250 Navellier 
St., El Cerrito, Calif. 

Colombo, Benjamin D. (D), 1275 ! 
Hayward, Calif. 


Langston, Russell (B), Southern Pa bases 
Co., Bayshore Shops, San Fra A 
Calif. met 

McClure, C. E. (C), 335 Vermont A e 
Berkeley, Calif. imi 

McCroskey, R. K. (B), 308 Ohio A\ ope! 
Richmond, Calif. , E 

Parks, J. W. (B), Standard Oil Co. ol 
Calif., 225 Bush St., San Francis curr 
Calif. regu 

Southard, O..C. (B), United Welding with 


Corp., 660 Golden Gate, San Fra: 
Calif. do 1 


Staninger, Earl M. (D), 861 © fron 
Vallejo, Calif. 
T 

SAVANNAH amp 

offic 


Anderson, C. E. (C), 5 W. 55th St 
nah, Ga. 

Bibb, Daniel T., Jr. (C), 1001 
burg St., Savannah, Ga. 

Beacham, Ansel F. (C), 211 E. oth 
Savannah, Ga. 

Bruno, Domenick (B), Graham Cot!s 
Savannah Beach, Ga. 

Cobb, Benjamin F. (B), Sov ; 
Shipbldg. Corp., P.O. Box 1851, -av 
nah, Ga. ad 

Comer, R. E. (B), % J. O. Mebnic 
Garden City, Savannah, Ga 

Cowart, James R. (B), 1206 F 
Savannah, Ga. 
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galt Quality Welds 


with the 


YY 
WILSON HONEY BEE «i=: 


WO or more “Honey Bees,” connected to any constant potential arc 
welding generator, increases the number of welding arcs that can operate 
simultaneously from a single welding machine. 

At the same time the “Honey Bee” assures better welds on light gauge 
metal — thanks to Wilson Remote Crater Control. Craters, porosity and 
similar defective welds are prevented because Crater Control permits the 

: : Metal deposited with stand- 
operator to fade out the arc slowly — never breaking it abruptly. ard welding machine and 20 

Each operator using a “Honey Bee” station has full control over his welding coats Cone 
current. A switch conveniently held in the operator’s hand enables him to 
regulate his current while welding to any value (from zero to maximum) 
within the full range of the “Honey Bee” station. Changes in current setting 
do not affect the performance of any other “Honey Bee” stations working 
from the same generator. 





. “— , 2 , Metal deposited with Wilson 
The Wilson “Honey Bee” is available in two sizes— 75 amps. and 150 ‘Hornet’? equipped with 
° . ° , “Honey Bee’ Remote Ar 
amps. For complete details get in touch with your nearest Air Reduction sales end Crater Contrcl Station 


office. A descriptive bulletin ADW-47 will be forwarded on request. 











— > Photo courtesy of Curtiss-Wright Corporation. 





WILSON WELDER and METALS CO., INC. 


General Offices: 60 East 42nd Street, New York, N. Y. 
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Deason, W. E. (B), 1109 Heyward Court, 
Savannah, Ga 

Dillon, James P. (B), 1224 E. 39th St., 
Savannah, Ga 

Fowler, J. L. (B), 514 E. 62nd, Savannah, 
va. 

Geyen, Lloyd M. (B), 2215 E. 42nd St., 
Savannah, Ga. 

Gillis, Wm. E. (C), 223 E. Park Ave., 
Savannah, Ga. 

Ginn, M. E. (C), Savannah Voc. School, 
214 W. Bay St., Savannah, Ga. 

Harrison, Joe H. (C), 519 Penn. Ave., 
Savannah, Ga. 

Harvey, Harold H. (B), 636 E. 
Savannah, Ga. 

Horn, R. L., Jr. (B), 2605 Liberty St., 
Tattnall Homes, Savannah, Ga. 

Hoss, Harold M. (B), 622'/,, E. 39th St., 
Savannah, Ga. 

Leache, Jessee N. (C), 
Savatinah, Ga 

Miscally, Read (C), 920 E. Anderson St., 
Savannah, Ga. 

Murphy, Edward F. (B), 
Pl., Jacksonville, Fla. 

Neville, Arthur L. (C), 207 W. Charlton, 
St., Savannah, Ga. 

Norris, Joseph M. (C), 507 First Ave., 
Savannah, Ga 

O’Leary, John F. (C), 744 E. Anderson 
St., Savannah, Ga. 

Roberts, Lew W. (B), Vernon View, 
Savannah, Ga. 

Shogrue, Wm. G. (B), 805 Whitaker St., 
Apt. 6, Savannah, Ga. 

Taylor, W. W. (C), 945 W. 38th St., 
Savannah, Ga. 

Vaughn, T. J. 
Savannah, Ga. 

Waite, Vinton (C), 1209 E. Park Ave., 
Savannah, Ga 

Ward, E. K. (B), 59 B Court, Tattnall 
Homes, Savannah. Ga. 

Winslow, James B. (C), 114 Garrard Ave., 
Savannah, Ga. 


39th, 


522 Maupas Ave., 


729 Dogwood 


(C), 2141—42nd St., 


SOUTH TEXAS 


Croswell, A. M. (C), 213 Fauna St., 
Garden Villas, Houston, Tex. 

Hamilton, S. C. (B), Chicago Bridge & 
Iron Co., P.O. Box 2567, Houston, Tex. 


TULSA 


Jordan, Prentiss (C), 247 W. 9th Bristow, 
Okla. 


WESTERN MASSACHUSETTS 


Bentley, Beatrice (C), 82 
Holyoke, Mass. 

Bissel, George W., (C), 
Granby, Mass. 

Boucher, Wm. H. (C), Worthington Pump 
& Machy. Corp., Holyoke, Mass 

Courchesne, Lionel (C), 31 Cabot St., 
Holyoke, Mass. 

Desnoyers, Ida (C), 84 No. Bridge St., 
Holyoke, Mass. 

Girard, Albany (C), 576 South East St., 
Holyoke, Mass. 

Gutowski, Walter A. (D), Westfield Weld- 
ing Co., 6 Clinton Ave., Westfield, 
Mass, 

Joseph, Frank M. (C), 953 Liberty St., 
Springfield, Mass. 

Lobil, Charles (C), 55 N. Summer St., 
Holyoke, Mass. 

Merriman, Robert W. (C), 269 Chicoman- 
sett Village, Willimansett, Mass. 

Minoudakis, Peter (C), 69 Patton St., 
Springfield, Mass. 

McLaughlin, Jim (C), 51 Bolton St., So. 
Hadley Falls, Mass. 


Davis St., 


Taylor St., 


384 


Neilon, James (C), 26 Mosher St., Holyoke, 
Mass. 

Panagrotopulos, Nicholas (C), 75 Jack- 
son Pkwy., Holyoke, Mass. 

Pieciak, Peter P. (C), 78 Wilson Ave., 
Chicopee, Mass. 

Riedl, Frank J., Sr. (C), 24 Fairfield Ave., 
Holyoke, Mass. 


Rokosz, Max (C), 240 Center St., Chico 
pee, Mass. 
Sasseville, Ellen (C), Fairlawn Ave., 


So. Hadley, Mass. 

Schmalenberg, Walter A. (C), 77 Queen 
St., Holyoke, Mass. 

Shader, Alexander (C), 24 Enfield St., 
Indian Orchard, Mass. 

Stanley, Granville E. (C), 58 Franklin St. 
Holyoke, Mass 

Stefanik, Bronislau (C), 88 High St. 
Holyoke, Mass. 

Thompson, John R. (C), 6 Chestnut St 
Holyoke, Mass 

Tisdell, Francis (C), 654 High St., 
Holyoke, Mass. 

Walsh, Howard W. (C), 
Holyoke, Mass. 

Wrigley, Harold (C), 281 


Fairview, Mass. 


4 Locust St., 


James St., 


WESTERN NEW YORK 


Goodford, Leon (D), 81 Progressive Ave., 
Buffalo, N. Y. 

Healas, Alfred E. (D), 809 Ashland Ave., 
Buffalo, N. Y. 

Rogers, Philip S. (B), Harrison Radiator 
Div., G.M. Corp., Lockport, N. Y. 

Rich, Stuart L. (B), 69 Courier Blvd., 
Kenmore, N. Y. 


WICHITA 


Booth, G. R. (D), 1717 So. Main, Wichita, 
Kan. 

Kingry, John (D), 1911 W, 
Wichita, Kan. 

Moberly, H. L. (D), 1223 So. Vine, Wich- 
ita, Kan 

Rollins, H. H. (D), Dickens, Inc., 235 
N. St. Francis, Wichita, Kan. 


Second, 


YORK-—-CENTRAL PENNA 


Abell, Austin (C), Alloy Rods Co., 
Pa. 

Rouscher, E. E. (A), A. B. Farquhar Co 
Ltd., York, Pa 


York, 


NOT IN SECTIONS 


Baillargeon, David V. (D), 41 No. Main 
St., Newmarket, N. H. 

Barnes, Elmo G. (B), 2743 Monroe St., 
Toledo, Ohio. 

Baron, J. I. (D), Surplus Struc. Steel Co., 
4075 Detroit Ave., Toledo, Ohio. 

Bell, M. D. (C), 16 Houston St., Mobile, 
Ala. 

Bergeson, Eric (D), Platte Mach. Wks., 
Platte, S. D. 

Berra, Albert (D), Berra’s Metal Shop, 
413 Dougla Ave., Evleeth, Minn 

Bethel Gilbert L. (D), Hallowell, Kan. 

Bolen, Wiley P. (B), 18 Gladys Ave., 
Mobile, Ala. 

Brown, John M. (B), 753 Gayle St., 
Mobile, Ala. 

Carpenter, Joseph W. (B), 305 Blout St., 
Chickasaw, Ala. 

Carver, G. F. (D), Longhurst, N. C. 

Chapin, Wm. C. (D), 152 Profile Ave., 
Portsmouth, N. H. 

Chayka, Paul (D), 18 Mayflower St., 
Providence, R. I. 

Childs, J. F. (B), Alabama D.D. & Ship- 
oo Co., Shipbldg. Dept., Mobile, 

a. 

Combs, McKinley, Jr. (C), 230 E. Maple 

St., Jefférsonville, Ind. 
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Cook, Amos H. (B), 906-A Wilson A, 
Chickasaw, Ala. : d 
Courtad, Harold B. (C), 1935 Cley aie 


Ave., Toledo, Ohio. 

Davis, K. C. (C), General Fle, 
1244 Edison Bldg., Toledo, Ohio j 

Duvall, Robert C. (B), 557 Rickarby s } 
Mobile, Ala. ; 

Fazio, M. C. (C), Box 277, Spring Hill 
Ala ‘ 

Freeman, Billie S. (B), 1857 Hunte 
Ave., Mobile, Ala. 

Hall, Lyman, L. (B), R. 1, Jeffersonyip 
Ind. 

Hansel, Lee E. (D), 3898 King St.. Por; 
mouth, Va. 

Harshberger, C. W. (C), City Moto 


C 





Trucking Co., 6500 N.E. Ainswort! ‘ 
Portland, Ore. 7 
Hill, G. A. (C), Rand-Hall, Cornell | ; 


versity, Ithaca, N. Y. 

Holtzman, Louis E. (B), 3112 Betlai 
Dr., Ft. Worth, Tex 

Hunt, Wm. N. (C), Floyd Knobs, Ind 

Kellogg, George D. (B), 2224 Lowell Ay 
Louisville, Ky. 

Lay, John M. (B), 1364 Robert E. |! 
Mobile, Ala. 

Lilly, O. S. (D), Box 9035, Huntingt 
W. Va. 

Markert, Thomas A. (B), Wall Chemica 
Div., 200 N. Floyd St., Louisyij 
Ky. 

Menna, Anthony (B), The Menna W 
ing Co., 1102 W. Central Ave., Toled 
Ohio. 

Menna, Henry (D), The Menna Welding 
Co., 1102 W. Central Ave., Toled 
Ohio. 

Mills, R. V. (C), Willys Overland Motor 
Inc., Walcott Blvd., Toledo, Ohio 
Moore, John J. (D), Hotel Jefferson, K 

West, Fla. 

Muse, M. H. (C), Southern Welding ¢ 
415 W. Market St., Johnson City 
Tenn. 

McDowell, M. D., Jr. (D), Box 35, W! 
Sulphur Springs, Mont 

McNeal, Kenneth E. (D), 1215 Taylor 
St., Ft. Wayne, Ind. 

O’Konski, Louis (D), The Menna \\ 
ing Co., 1102 W. Central Ave., Tol 
Ohio. 

Peters, John (D), P.O. Box 75, | 
Ky. 

Pierre, W. A., Jr. (B), 1258 S. Ann 
Mobile, Ala. 

Reed, Alvah B., Jr. (C), 3101 Florida A 
Tampa, Fla. 

Robinette, George C. (C), 3522 H 
Ave., Toledo, Ohio. 

Ryan, W. E. (B), 111 Herndon 5t 
bile, Ala. 

Santos, Norbert T. (C), 947 W. Third St, . 
Erie, Pa. 

Sheely, James B. (B), Willys Overland 
Motors, Inc., Walcott Blvd., Toledo, 

Ohio. . 

Skidmore, John C. (C), 857 So. 3rd, Lous 
ville, Ky. } 

Smith, Charles E. (C), 2106 E. Markel | i 
St., New Albany, Ind. } 

Stamm, Archie C. (D), 2135 Summitt >, 
Toledo, Ohio. 

Stull, Paul (D), Scott City, Kan. 

Stenborg, O. A. (C), 123 E. 4th 
Duluth, Minn. 

Swan, Sydney (B), P.O. Box 58, Past 
goula, Miss. 

Thompson, Edward M. (D), 
Ave., Portland, Me. 

Tomasic, Stephen L. (B), Steve's Au! a 
motive Mach. Shop, Smithton, Pa. _ 

Totten, Howard C. (D), 1414 Amap# 
Ave., Torrance, Calif. , 13! al 

Wildgrube, A: W. (D), Masonville ®¢ 


\ Mame ef 


[2 Lawl 


A 
Sidney, N. Y. } quo a 

Wright, Newell O. (B), Bex 134, Fairhor = 
Ala. 
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| ..they’re saving time, metals and cost 


ay 


\ 


2"° AWARD 


on non-ferrous piping—by 


: + _ 
Ewa 
1! AWARD 
August 1942 


February 1943 
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= brazing with S/ 


Above you see a Tee 
being brazed in pre- 
fabricating a section 
of ship's piping. No 
thread-cutting no 
difficult assembly 

just clean, flux and 
heat and you have a 
joint that equals the 
solid pipe in all es- 
sential properties. 
Left—a cooling unit 
fabricated completely 
with Sil-Fos joints. 


a 


ant HANDY & HARMAN 82 FULTON ST., NEW YOR 


hart “re 


In the refrigerating systems alone there are well over a thousand 
Sil-Fos brazed joints. 


But the wide use of Sil-Fos brazing of refrigeration piping in 
the C-2 and other ships —and in military, industrial and 
commercial shore installations — is not surprising. 


It is a natural carry-over of the widespread pre-war use of 
Sil-Fos by manufacturers of refrigerating equipment. They 
knew from experience that this low-temperature silver brazing 
alloy made reliable, leak-tight joints — and did it fast and at 
surprisingly low cost. 


They were well aware, too, that by eliminating threading and 
making practical the use of thinner walled pipe and tubing, 
Sil-Fos saved an immense amount of time and huge amounts 
of metal and weight — advantages that are now of such vital 
importance to the war effort. 


GET SIL-FOS FACTS IN BULLETIN NO. 12-A 


This bulletin gives you the specific reasons why Sil-Fos con- 
sistently makes leak-tight joints with speed, reliability and 
economy. Also contains valuable metal joining information. 
Write for your copy today. 
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Members Reclassitied 


During the Month of March 


CANADA 


Pendlebury, George T. (from D to C), 
Canadian Pacific Railway, 1426 Lin- 
coln Ave., Winnipeg, Manitoba, Can- 
ada 


CANAL ZONE 


Romanek, Ferdinand (from D to C) 
Box 1364, Balboa, Canal Zone. 


CHICAGO 


Sokoloff, R. M. (from D to C), 4649 W. 
Harrison St., Chicago, II. 


CLEVELAND 


King, Myron A. (from D to C) 1354 Shaw- 
view Ave., E. Cleveland, Ohio. 

Maine, J. F. (from C to B) 12003 Scott- 
wood Ave., Cleveland, Ohio. 


COLUMBUS 


Cochran, Harry W. (from D to C) 539 
Linwood Ave., Springfield, Ohio. 


DETROIT 


Michalak, George F. (from D to C) 2505 
W. Jefferson Ave., Trenton, Mich. 


NEW YORK 


Coby, Edward (from D to C), 733 Pros- 
pect Ave., Bronx, N. Y. 

Fontana, Peter (from D to C), 537 
St., North Bergen, N. J. 

Schneider, George (from C to B), Acetyl- 
ene & Welding Equip. Co., 1065 At- 
lantic Ave., Brooklyn, N. Y. 


78th 


NORTHERN NEW JERSEY 


Gelenius, Harry (from D to C), 124 E. 
Colfax Ave., Roselle Park, N. J. 

Hunter, R. C., Jr. (from D to C), 107 
Halsey St., Newark, N. J. 


NORTHERN NEW YORK 


Botkis, William J. (from D to C), R.D. 
58, Box 121, Schenectady, N. Y. 


PHILADELPHIA 
Malmesbury, Carl D. (from D to C), 
Carl Mackley Houses, Mand Bristol 


Sts., Philadelphia, Pa. 
SAN FRANCISCO 


Davidson, Perry (from D to C), 3110 
Roosevelt Ave., Richmond, Calif. 


WESTERN MASS. 


Gamache, Rodolphe W. (from C to B), 
16 Thomas St., Springfield, Mass. 


WESTERN NEW YORK 


Brown, Robert L. (from D to C), 1436 
Sheriden Dr., Kenmore, N. Y. 


YORK-CENTRAL PENNA. 
Hohmann, Joseph P. (from D to 


Alloy Rods Corp., 
Pa. 


C), 
501 Prospect, York, 


NOT IN SECTIONS 


Carroll, Frank E. (from D to C), 
Roosevelt Ave., New Albany, Ind 
Heisler, Edward R. (from D to C), 200 


1327 


E. Brookland Park Blvd., Richmond, 
Va. 

McNeil, J. K. (from D to C), General 
Elec. Co., 1001 Wolfe St., Syracuse, 
nm. 2. 


WELDING ROD RESTRICTIONS EASED 


Commercial welding and repair shops 
have been experiencing difficulty in ob 
taining adequate supplies of welding rod 
unless they were working on war contracts 
or subcontracts that enabled them to 
furnish high priority ratings. This worked 
a hardship on a great many shops, par 
ticularly the smaller ones, which were not 
able to furnish such ratings. 

The situation has been materially re 
lieved, however, by Administrative Order 
No. 708-18 of the War Production Board 
recently issued to WPB district and re- 
gional offices. This order authorizes the 


Board's local offices to assign various ra) 
ings up to AA-2X for requirements of 
welding rod to be used for maintenano, 
and repair. Ratings under thi 1uthoriza 
tion are limited to a maximum valye of 
$25, or 45 days’ supply for the buyer 
whichever is less. The order also provides 
that the Board’s regional offices (those jy 
the larger cities) can assign ratings yp 4 
AA-1 with the same limitation 
tity. 

Welding shops that have available nece: 
sary repair and maintenance work and 
have been unable to obtain welding rog 
should apply for these ratings. Sing 
WPB district offices can issue such 
locally, the process is simple and suppliers 


On quar 


ratings 


5 


who receive such orders can obtain th 
needed requirements through normal char 
nels of distribution 


NEW CESCO CATALOG 


A wide range of industrial safety eq 
ment providing protection for the head 





lungs and ot! 


eyes, nose, throat, 





of the body is described in the 2 
tion of the Chicago Eye Shield ¢ 
log. 

Illustrations and 
various types of protective lens 
welders helmets and shields, r 
masks, grinder guards and 
Copies available if requested on | 
letterhead by writing direct to! 
turer, Chicago Eye Shield Co., 2 
Warren Blvd., Chicago, Il 


descriptior 
























































WELDING SUPERVISOR NET MONTHLY ADVERTISING RATES 
DESIRES POSITION 

Am seeking position involving production methods and Black and White Effective April 1943 
control in or outside of continental United States with a com- _ — —==— — 
pany or contractor developing welded products, especially One Three Six swe Ch 
in the alloy metal field. Space Insertion | Insertions | Insertions | Insertions trod ‘“e° 

Have some business management experience and am . » | en 695 $85 lino 
capable of working mass production or contract base jobs. * ull Page Bsa $105 2 on mee 
I have four years practical welding experience in manu- Half Page 70 60 55 30 ews 
facture of heavy machinery and railroad equipment and | — ee ee : 
four years welding in U. S. Naval shipyards. I have the Quarter Page 42 38 35 ” 
experience plus the theoretical knowledge of weld practices eee a ue! Salen Ug = i. i-_" 18 
ome — copper, brass, monel, chrome-nickel steels Eighth Page 30 2 2 TR 
and other alloys. ae eas - = 100 

Character and capability references; age 30; draft “Inside Preferred ss8 roo: i, Me 
classification 3A. Replies held confidential. Contact *10% Extra for bleed full pages. Color $40 Extra per color added 
The Welding Journal Box A 451. 
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@ As Victory is reflected in the productive might of Ameri- 
can industry, the shadow of the welder hovers over the 
crumbling bulwarks of the enemy. 


Champion Welding Electrodes produce clean, smooth 
welds down to two inch stubs. Uncle Sam expects every 
operator to conserve by obtaining the utmost utility in each 


_ Champion Welding Elec- electrode. 
trode handbooks are ob- 
wnable for distribution to 
"pprentice classes. 


Be sure it’s a stub before it’s thrown away 


THE CHAMPION RIVET COMPANY 


11400 HARVARD AVENUE, CLEVELAND, OHIO 
EAST CHICAGO, INDIANA 
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SECTION ACTIVITIES 


BIRMINGHAM 


Mr. Walter J. Brooking, Director of 
Testing & Research, R. G. LeTourneau, 
Inc., addressed the March 22nd meeting of 
the Birmingham Section on the subject of 
“The Control of the Arc Welding Proc 
ess." Mr. Brooking’s illustrated talk 
was followed by a sound movie on Arc 
Welding 


BOSTON 


A highly successful one-man member- 
ship drive for the Boston Section is re- 
ceiving many favorable comments. The 
driving force behind the campaign is a 
chap by the name of William J. (‘‘Bill’’) 
Irvin, Quarterman Welder at the Boston 
Navy Yard, Boston, Mass 

“Bill,” as he is most familiarly known 
around the Boston Navy Yard, is a rather 
unusual sort of a chap in several ways and 
the owner of a rather varied career. He 
was born in Dorchester, Mass., and at 
tended grade and high school there. Be 
tween working and attending school, Bill 
managed to sandwich in enough time to 


W. J. Irwin 


study voice and piano and sing in the 
choir at church. By the time he was 16 
years old he had his own orchestra, playing 
for dances and neighborhood functions. 
This lead to vaudeville in which he toured 
the country for several years. However, 
the call of the east was strong and he re- 
turned to locate at Nantasket Beach, then 
one of the great sea side summer resorts of 
the country. In 1916, Bill got interested 
in welding with both gas and arc. Those 
were the days the old timers recall that 


welders were few and far between. Water 
barrels were in common use, then. He 
managed to divide his time between weld 
ing them securely at Fore River Shipbuild- 
ing Company, Quincy, Mass., during the 
day, and pounding out with the ‘Dark 
Town Strutters Ball’ in the evening at 
Nantasket Beach. He can be rated one 
of the pioneers on ship welding. He dis 
tinctly recalls the first important naval 
ship structural welding as being the En- 
gine Room Skylight for the old four stack 
ers of 1917-18. In 1921, he retired from 
the musical world to devote his energies 
to the welding field, traveling the length 
and breadth of the land as a welder and 
foreman. Hereturned to work as foreman 
for the B. F. Sturtevant Company of Hyde 
Park from 1927-29, then to the Walworth 
Company of South Boston. In 1933, he 
entered the Boston Navy Yard as a welder 
and has risen through the ranks to Quar 
terman Welder. He is always in demand 
to head the various entertainment com 
mittees and makes the perfect Master of 
Ceremonies 


CHATTANOOGA 


The regular meeting of the Chattanooga 
Section was held on Friday evening, 
March 12th, at the Hotel Patten. The 
principal speaker, Mr. J. H. Humber 
stone, at present, Assistant Welding Super 
visor for the War Metallurgy Committee 
and the National Defense Research Coun 
cil, spoke on the subject ‘‘Classification, 
Identification, Application of Metal Arc 
Welding Electrodes.’’ The meeting was 
opened with a movie showing the first two 
reels of the General Electric Technicolor 
film ‘‘Inside Arc Welding.” 


CHICAGO 


On March 11th many members of the 
Chicago Section of the AMERICAN WELD- 
ING SOCIETY participated in the Chicago 
War Production Clinic which was held at 
the Medinah Club. The Clinic consisted 
of 24 panel sessions, four of which were 
devoted to welding. E. R. Seabloom, 
Chairman of the Chicago Section, was 
Chairman of the Panel Sessions Commit- 
tee. 

The four welding panels were devoted 
to: “Reclaiming of Cutting Tools, Mill- 
ing Cutters and Broaches by Welding and 
Brazing,” headed by T. B. Jefferson, 
Editor The Welding Engineer magazine 
and Secretary of the Chicago Section: 
“Problems in Resistance Welding of 
Various Materials,” headed by E. R. 
McFarland, a former Chairman of the 
Chicago Section; “Application of Oxy- 
acetylene Welding, Brazing, Hardfacing, 
Flame Cutting and Hardening,” by H. C. 
Boardman, a Past-President of the AMERI- 
CAN WELDING Society; and “Manual and 
Automatic Arc Welding, Atomic Hydro- 
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gen, Thermit, Hardfacing and R 
Castings,” headed by H. J 


Pair of 


Kite her, a 


member of the Chicago Section. L. ¢ 
McPhee who is also a Past-Chairman of 


the Chicago Section was a General Chair. 
man of the welding panel. R. L. Kohj. 
bry, Vice-President of the Chicago Sec 
tion was Chairman of the Rece 
mittee of the Clinic 

On March 19th the Chicago Section held 
its March meeting. On this occasion the 
paper, ‘‘Hard-Facing a Means of Conserv. 
ing Critical Materials,’’ was presented 
This paper was prepared by John R 
Spence of the Stoody Company and read 
by T. B. Jefferson. Following the pres 
entation of the paper a lively discussio; 
on hard-facing and its application was con 
ducted by J. C. Menzies 


ption Com 


CINCINNATI 


Mr. James F. Lincoln, Jr., of The Lin 
coln Electric Company, was the speaker 
at the April 12th meeting of the Cincin- 
nati Section. Mr. Lincoln spoke on ‘Fac 
tors That Influence Weld Production 


CLEVELAND 


The regular meeting of the Cleveland 
Section of the AMERICAN WELDING So- 
CIETY was held Wednesday evening, April 
14th, at 8 o’clock at the Cleveland Eng 
neering Society. 

The speaker was Paul Home: Merr 
man, welding engineer, The Glenn L. Ma 
tin Co., Baltimore, Md. His subject wa 
“Rigid Engineering Control in Al 
Welding.” 

Mr. Merriman, welding and 
engineer, age 32, was graduated f1 
University of the South and Duk 
versity with a B.S. degree in phy 
electrical engineering. He star 
The Glenn L. Martin Co. in 1930 at ' 
bottom of the ladder working 
through the assembly line as an ins] 
tool designer and welding eng! 
veloping aluminum spot welding ! 
company. 

He is chairman of the Easter! 
Aircraft Welding Committee a! 
Aircraft Armor Subcommittet 

The talk concerned itself get 
the application of all types of weld 
the aircraft industry includi 
manufacture tooling, building 
tion, maintenance and repait 
welding discussed included at 
sistance and brazing. Em) 
placed on the necessity for rig 
ing control to realize the full } 
of the process from the desig 
to the inspection of the fin! 

Films and slides accompani 
which made it one of the outst 
ings of the year. 

The Coffee Talk, ‘‘Insid: 
given by Shanti Bahadur 
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The Welder-Wise Way to Buy Welding Heat 


Before you buy any machine, check its See your nearest P&H representative or 
WSR (Welding Service Range). Check its write to us for complete information on the 
minimum to maximum output. Make sureit welder-wise way to buy welding heat. 

delivers the heat you want. Check the cost _ ae 
per ampere, not on a theoretical rating, but 
on maximum actual output. That's the 
value you pay for in any machine you buy. 





Then compare, for example, the P&H Mod- 
el WK300 which has a WSR of 60 to 450 








amps. You get true welder value and pay 

less than $1 per amp per maximum output. —| e « 

In addition, and at no extra cost, P&H Weld- P&H also manufactures a complete line 
ets provide single control to speed up of alloy and mild steel electrodes. 


welding, instantaneous arc response, bet- General Offices: 4551 W. National Avenue, Milwaukee, Wisconsin 


ter arc characteristics, and other refine- ISCH cE es BS si 


ments which assure better welding results | CORP =: ION 
and lower cost. .__ ARG WELDERS « EXCAVATORS « ‘ELECT TG CRANES Ue ORS - HOISTS - WE 


Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 
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outstanding problem of to 


covered the 
day’s turmoiled world and the future of 
India’s position in world politics 
A welding symposium will be 
the Statler Hotel on May 14th 


held at 


COLUMBUS 


The April meeting of the Columbus 
Section was held on the 9th at the Fort 
Hayes Hotel in the Blue Room Dinner 
preceded the rechnical Meeting Mr 
C. H. Jennings of the Westinghouse Elec 
tric & Manufacturing Co., discussed the 


subject ‘‘A. C. and D. C. Welding.”’ 


DETROIT 


At the April 2nd meeting a ‘‘Stump the 
Experts’’ program was given in which the 
‘Metallurgy of 
Altenberger, Great 
“Arce Welding,’’ Leon 
Carnegie-Illinois Steel Corp 
Biederman, Fisher Tank Divi 
sion; Flame Cutting and Hardening,”’ 
Harold Kolkoesch, Ford Motor Co.; 
Electronic Controls,’’ George M. Chute, 
General Electric Co.; ‘‘Resistance Weld 
ing,’’ John M. Diebold, Yellow Truck and 
Coach Div., General Motors Corp 

Mr. K. L. Hansen, President of the 
SOCIETY, very ably conducted the pro 
gram which was full of spice and interest 
rhe meeting was one of the best the Sec 


following participated 
Welds,” Clarence 
Lakes Steel Corp.; 
Cc Bibbe Be 
and Ed. G 


tion has had and this type of program is 
recommended by the Detroit Section to 
other Sections 

One hundred and twenty members and 
guests listened again to Mr. L. C. Bibber, 
continue his excellent presentation on de 
sign for welding. As usual he did an out 
standing job and the meeting had to be 
forcibly broken up at midnight 

The next meeting will be held on May 
6th and will take the form of a social gath 
ering. 

The following officers were elected for 
1943-44: Chairman, Earl H. Foss, Mur 
ray Body Corp.; Vice-Chairman, Henry 
C. Neitzel, Whitehead & Kales Co.; 
Second Vice-Chairman, George J. Friebel, 
Harnischfeger Corp., Secretary-Treasurer, 
George N. Sieger, S-M-S Corp 


GEORGIA 


Mr. Roy E 
bustion 


Lorentz, Jr., of the Com 
Engineering Company, gave a 
very interesting talk on ‘‘Arc Welding and 
the Inspection of Welds with the 1,000,- 
000-Volt X-ray Machine” at the March 
25th meeting of this Section 


KANSAS CITY 


The regular monthly meeting of the 
Kansas City Section of the AMERICAN 
WELDING SOCIETY held Tuesday 
evening, March 2nd, in the Pine Room at 
Fred Harvey’s. After the usual excellent 
dinner Chairman Farr announced the 
dinner guests: Mr. H. C. Heink, Asst. 
Manager of Sales and Director of Priori- 
ties, and Mr. F. C. Fantz, Vice-President 
in Charge of Production, both of Mid- 
west Piping & Supply Co., St. Louis, Mo. 

The 35 members present were then 
treated to an interesting, illustrated lec- 
ture by Mr. Fantz on the use of welding 


was 
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by his Company. For military 1 
full details could not be given, but it was 
evident that through welding, Midwest 
Piping & Supply Co., designed and fabri 
cated much of its own machinery and jigs 


-asons, 


to produce ‘“‘bigger, better and cheaper”’ 
The speaker traced the 
of welding from forging and emphasized 
that welding was a which 
me piece out of two In the 


bombs history 


process made 
post-war 
that 
ing definitely would come into its 


period, he assured his hearers, weld 
own 
in all types of construction 

Tuesday evening, April 6th, the regular 
monthly meeting of the Kansas City Sec 
tion of A.W.S. was held at Fred Harvey’s 
A representative group was present to 
partake of the usual excellent dinner 
After the serving, Chairman Farr called 
upon Mr. Jim Kirk, Chairman of the 
Nominating Committee to make his re 


port. Adopting methods of the notorious 
Schickelgruber, Mr. Kirk announced, to 
their utter astonishment, the names of 


the newly appointed slate of executives, 
and called 
With their 
the fear of being sent to some 
the ‘‘slate’’ mechanically as 
sented. For the 1943-44 period, the Kan 
sas City Section will be officered by the 
following: Edgar H 
E. D. Anderson, Vice 


De Brunner, Secretary-Treasurer 


upon them ‘‘to collaborate.”’ 
dissents smothered, and with 
“concentra 


tion camp,”’ 


Finlay, Chairman; 


Chairman; Duane 


The main address was given by M1 
M. F. Barrett, Welding Engineer for 
Beech Aircraft Corporation, Wichita, 
Kan. His subject was “The Welding 


Process in the Construction of Aircraft.’’ 
He stated that 
welding was used in the fabrication of air 


every known process of 
planes, and that difficulties were always 
present but that his Company among 
others had done much to solve their weld 
ing problems by proper engineering design, 
the use of proper materials, jigs, operator 
training, tests and inspection, etc. He 
explained the use in his Company of oxy 
acetylene welding as well as are He 
stated that the latter was coming more and 
more into prominence 


MILW AUKEE 


The regular monthly meeting of this 


Section was held on March 26th. The 
After Dinner Talk was given by Fred 
Salditt, Vice-President, Harnischfeger 


Corporation, who spoke on ‘“‘The Human 
Element in the Post War” Mr. L. S 
McPhee, Welding Supervisor, Whiting 
Corporation, presented the welding ad 
dress on “‘Design and Procedures.”’ 


NEW YORK 


One of the most successful meetings 
of the New York Section was held Tues 
day evening, April 13th, in the Audi 
torium of the Engineering Societies Build 
ing. Mr. Lyell Wilson, Assistant Chief 
Surveyor of the American Bureau of Ship 
ping, presented an address on ‘Control 
of Welding.”’” Mr. Wilson directed atten 
tion to the importance of procedure con 
trol and the sequence of welding with 
particular reference to the field of ship 
building. The theme developed around 
the fact that it is absolutely essential 
not only to flan for the whole job in every 
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detail, but also to make certai 
plans are fully and completely 
Mr. Wilson gave particular at 
some of the factors entering int 
failure of the S.S. Schenect 
presentation of his report he 
upon material prepared by M 
Grover in a paper published 
issue of THE WELDING JOURN 
The Technical Chairman of t 
was Mr. William Spraragen, | 
WELDING JOURNAL and E 


tary of the Welding Resear 
Mr. Spraragen gave a prelimi 
nical address on the subje 
stresses and how these stre 
times blamed directly for failu 


other which wer 
directly affected by re 


causes, but 
idual or 
stresses 

Considerable discussion follow 
Lyell Wilson’s presentation 

The meeting was preceded by 
question and answer period cor 
R. E. Bedworth, Westinghou 
Mfg. Co. and was followed by 
picture on ‘Steel for the Arn 
shown through the courtesy of | 
hem Steel Company This fil 
cently produced soundfilm show! 
dramatic ma 


interesting and 


various processes involved in 
facture of steel 

At the annual Business M« 
held on Tuesday, May 11th at 
neering Societies Building, A. M 
Handy and Harman, New York 


” 


on “‘Silver-Brazing 


NORTHWEST 
Mr. H. N 


Arcos Corporation, was the speal 
March 15th meeting of this Secti 
Ewertz discussed the application 


steel 


Ewertz, Sal 


stainless electrodes to air-] 
able steels and used slides to ill 


talk 


NORTHERN NEW JERSEY 


The April meeting of this 5 
held on the 20th at the Essex Ho 
ark, N. J. The meeting was op 
the showing of a motion picture, 


Man’s Servant,”’ presented thro 
courtesy of the United States 5 
poration. Four reels in full t 


with Edwin C. Hill as narrator 

‘Metallurgical Aspects of the W 
of Steel’’ was presented by D1 
Aborn, Research Laboratory 
States Steel Corporation 


OKLAHOMA CITY 


Mr. Orville T 
Thermit Corporation 
speaker at the April 2nd meet 
talk was very well 
nett spoke on ‘“‘Test Data of Mild 5 
Electrodes.”’ 


Barnett of th 


+} 


was 


received 


PHILADELPHIA 


Following the general busi 
ing on Monday evening, Mat 
Mr. LaMotte Grover, Air Reduction 94 
Company, delivered an excellent t4 
“What Shipwelding Experienc \ 
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BIRMINGHAM 3rd Fri. 


cHAIRMAN—C. C. PINCKNEY, Birming- 
ham 7 viler & Eng. Co., 4lst St. & 
8th Ave., North, Birmingham, Ala. 

ny-ramasonen—W. L. POoLe, 

2825 N. 29th 


= SECRETAR 


Air Reduction Sales Co., 


¢ Ave., Birmingham, Ala. 

» BOSTON 2nd Mon. 
= cyairmMAN—F. W. Davis, E. B. Badger 
5 & Sons Co., 75 Pitts St., >. oston, Mass. 
me seCRETARY—P. N. Rucc, 22 Eastern 
i Ave., Wakefield, Mass. 

CANAL ZONE Ist Tues. 


CHAIRMAN—CLIFFORD B. JONES, Box 
533, Diablo Heights, Canal Zone 

SECRETARY—R. E. Ho.iiick, Box 924, 
Diablo Heights, Canal Zone 


CHATTANOOGA, TENN. Ist Wed. 
CHAIRMAN—ROY E. LORENTZ, Combus 
Chattanooga, 


tion Engineering Co., 


SECRETARY-TREAS.—A. R. McLarm, 14 


S. Brooks Ave., Chattanooga, Tenn. 
CHICAGO 3rd Fri. 
™ cHAIRMAN—ERIC R. SEABLOOM, Crane 
Co., 8386 S. Michigan Ave., Chicago, 

TI] 


SECRETARY—T. B. JEFFERSON, The 
Welding Engineer, 506 S. Wabash 

§ Ave., Chicago, IIl. 

CINCINNATI, OHIO 

HAIRMAN—R. L. Kirsy, R.F.D. No. 1, 
x 131, Sharonville, Ohio 
RETARY—GEO. A. Jacosy, 1743 S 

E erexa Drive, Hamilton, Ohio 

= CLEVELAND 2nd Wed. 


HAIRMAN—R. J. Kriz, James Herron 








; Co., 1360 W. 3rd St., Cleveland, Ohio 
me SECRETARY-TREAS.—A. LESLIE PFEIL, 
a Universal Power Corp., Cleveland, 
Poe ‘ Jhio 

Re 

3 COLORADO 3rd Wed. 
. HAIRMAN—J. H. JOHNSON, Johnson 
be Supply Co., Denver, Colo. 

) COLUMBUS, OHIO and Fri. 
= CHAIRMAN—CLay W. Roserts, Penn- 


“4 sylvania R. R., Columbus, Ohio 

= SECRETARY—G. S. HERREN, The Sea- 
a grave Corp., Columbus, Ohio 

» CONNECTICUT Ist Tues. 


CHAIRMAN—B. H. Perry, Bigelow- 
Sanford Carpet Co., Thompsonville, 
Conn 

SECRETARY—J. 
grass Cx 


IMPERATI, American 


»., Ansonia, Conn. 


» DETROIT Ist Fri. 
CHAIRMAN- -EarL H. Foss, Murray 
Body Corp., Detroit, Mich. 
SECRETARY—G. N. Srecer, S-M-S 
Corp., 1165 Harper Ave., Detroit, 
Mich. 
GEORGIA Ist Fri. 
HAIRMAN MicuHaEL C. STELLMAN, 
+ N. Highland Ave., N. E. Atlanta, 
ra 
‘ECRETARY—J. V. TURNER, 336 Spring 
ot., N. W., Atlanta, Ga. 
HAWAII Last Thurs. 


CHAIRMAN—GEORGE GLOVER, W. A. 
Ramsay, Ltd., Honolulu, T. H. 

SECRE TARY—ALAN G. SLIPPER, Hawai- 
ian Gas Products Co., P. O. Box 2454, 
Honolulu, T: H. 


INDIANA 3rd Fri. 


. “HAIRMAN—E. F. Griyeat, J. D. Adams 
; Mfg. Co., Indianapolis, Ind. 

SECRETARY —H. D. WEED, P. R. Mal- 
lory & Co., Indianapolis, Ind. 






Sections _CHAIRMEN, 


lst Tues. 
Wm. S. Farr, Air Reduc- 
tion Co., Kansas City, Mo 
SECRETARY—EpDGaR H. FINLAY, 
Engineering College, 1001 
Ave., Kansas City, Mo 
LAKE SHORE 


CHAIRMAN—FRED HERBST, JR., Me 
Mullen & Pitz Construction Co., 923 
Commercial St., Manitowoc, Wis. 

LOS ANGELES 3rd Thurs. 

CHAIRMAN—F. H. STEVENSON, 
Aircraft Co., Burbank, Calif 

SECRETARY—E. QO. WILLIAMS, Victor 
Equipment Co., Los Angeles, Calif 

LOUISIANA lst Fri. 


CHAIRMAN—G. O. Huet, Higgins Indus 
tries, Inc., 1755 St. Charles Ave., New 
Orleans, La. 

SECRETARY—A. E 
neering Co., 916 
Orleans, La 


MARYLAND 3rd Fri., except April 


CHAIRMAN—A. R. Wynn, 913 N. Hill 
Rd., Baltimore, Md 
SECRETARY—VAN RENSSELAER P. SAXE, 


CHAIRMAN 


Finlay 
Indiana 


Vega 


ABAUNZA, Gulf Engi 
Peters St., New 


100 W. Monument St., Baltimore, 
Md. 

MILWAUKEE 3rd Fri. 

CHAIRMAN—KEITH WALKER, 3721 S 


Milwaukee, Wis 
MEYER, Ma 
Milwaukee, 


Herman St., 
SECRETARY—GILBERT F 
chinery & Welder Corp., 
Wis 
NEW YORK 2nd Tues, except when 
Joint Meeting is held 
CHAIRMAN—W. A. Howarp, Socony 
Vacuum Oil Co. Inc., 412 Greenpoint 
Ave., Brooklyn, N. Y. 
SECRETARY—GEORGE SYKES, 
Air Products Co., 
Dept., 30 E. 42nd St., 
a # 
NORTHWEST 
CHAIRMAN—C. E 
Structural Steel Co., 
St. Paul, Minn. 
SECRETARY—ALEXIS CASWELL, Manu- 
facturers’ Assoc. of Minn., 200 Build 
ers Exchange Bldg., Minneapolis, 
Minn. 
NORTHERN NEW JERSEY 3rd Tues. 


CHAIRMAN—T. B. Smiru, Federal Ship 
building and Drydock Co., Kearny, 
N. J. 
SECRETARY—W. H. 
Krieg Co., 52-60 
Newark, N. J. 
NORTHERN NEW YORK Last Thurs. 


CHAIRMAN—M. F. Sayre, Union Col 
lege, Schenectady, N. Y 
SECRETARY—R. S. PELTon, General 
Electric Co., Schenectady, N. Y. 
OKLAHOMA CITY First Thurs. 


CHAIRMAN—FRANCIS SPREHE, Midwest 


The Linde 
General Publicity 
New York, 


3rd Wed. 
ComFrortT, St. Paul 
162 York Ave., 


Hart, Chas. W 
Dickerson St., 


Steel Co., 2 N. Indiana Ave., Okla- 
homa City, Okla. 
SECRETARY—HowarD N. Simms, Box 


1714, Oklahoma City, Okla. 
OMAHA 
CHAIRMAN—B. L. 
chinery & Supply Co., 
Sts., Omaha, Neb. 
SECRETARY—GEORGE A. THRApP, The 
Baldach Co., 1201 California St., 
Omaha, Neb 
PEORIA—CENTRAL ILLINOIS 


WIMMER, 


Fucus, Fuchs Ma- 
15th & Jackson 


1104 


CHAIRMAN—CLIFFORD 
Ann St., 
SECRETARY 
neau, Inc., 


Peoria, IIl. 
A. RUNKEL, 
Peoria, Ill 


R. G. LeTour 
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SECRETARIES AND REGULAR MEETING DATES 
KANSAS CITY, MO. 


PHILADELPHIA 3rd Mon. 


CHAIRMAN—H. W. Prerce, New York 
Shipbuilding Corp., Camden, N. J 
SECRETARY—H CaREY Boss, 248 
Rhoads Ave., Haddonfield, N. J 
PITTSBURGH Middle Wed. 
CHAIRMAN—F H DILL, 
Bridge Co., Ambridge, Pa 
SECRETARY—J. F MINNOTTE, 
notte Bros Co . 1201 House 
Hays (Pittsburgh), Pa 
PUGET SOUND 


CHAIRMAN—SYDNEY K 


American 


Min 
Bldg 


SmirH, Ameri 


can Bureau of Shipping, 1727 Ex 
hange Bldg., Seattle, Wash 

SECRETARY-TREAS.—JOHN Ne SON, Air 
Reduction Sales Co., 3623 E Margi 
nal Way, Seattle, Wash 


QUAD CITIES 


SECRETARY—J. W. SnHuGars, Lincoln 
Electric Co., Moline, III 

ROCHESTER, N. Y. Ist Thurs. 

CHAIRMAN—R. L. CATTANACH, Ameri 


can Laundry Mach. Co., 110 Buffalo 


Rd , Ro« hester, N. Y¥ 
ACTING SECY Haroutp J. Kinc, Uni 
versity of Rochester, Engineering 
Dept., Rochester, N. Y 
SAN FRANCISCO Last Fri. 
CHAIRMAN—ROBERT O. WALDMAN, Chi 
igo Steel & Wire Co., 1043 Bryant 
St., San Francisco, Calif 
SECRETARY—R E LABAGH, Victor 
Equipment Co., 844 Folsom St., San 
° Francisco, Calif 
ST. LOUIS 2nd Fri. 
CHAIRMAN—A S SCHWARZ John 


Nooter Bx Louis 
Mo 

SECRETARY—H. C. CLosse, 
Welder Corp., 700 § 
St. Louis, Mo 


SOUTH TEXAS 
SHEN, Penn Ship 


CHAIRMAN—J. M. Hui 
yard, Inc., Beaumont, Tex 
SECRETARY-TREAS \ KE 
Hughe Tool Company, 3 


t., Houston, Texa 
TULSA, OKLA. 


James B. Davis, Tulsa Test 
1, Okla 


viiler Works Co., St 


Machinery & 
Spring Ave., 


WISLER, 


1) Hughes 


SECRETARY 
ing Labs., Tul 


WASHINGTON, D. C. 
CHAIRMAN—Ww. E. McKENZIE, 
5th St., S. E., Washington, D. C 
SECRETARY—B. J. Bruccr, 410 Hill 
Building, 17th and I Sts., N. W., 
Washington, D. C 


2nd Tues. 


O00 


WESTERN NEW YORK 3rd Fri. 

CHAIRMAN—JOHN Bos, Jr., 60 Westfield 
Rd., Eggertsville, N. Y 

SECRETARY—R. S. LANE, Ross Heater & 


Mfg Co., 1407 West Ave., Bufitalo 
N. Y 


WICHITA, KAN. 


SECRETARY-TREAS a 3 TOWNSEND 

66 Minneapolis St., Wichita, Kan 
YORK—CENTRAL PA. 

CHAIRMAN—E. If RouscHer, A. B 


Farquhar Co., York, Pa 
SECRETARY—C., I LEWIS KERCHNER, 
2900 W. Cottage Place, York, Pa 
YOUNGSTOWN, OHIO 2nd Mon 
CHAIRMAN & ACTING SECREITARY—1 
D FEATHERINGHAM, Youngstow! 
Welding & Eng. Co., Youngstow 


Ohio 





——— 





tributing to Structural Welding.” By 
means of slides, Mr. Grover illustrated the 
similarity between structural members of a 
present-day welded ship and welded build- 
ings. Particular attention was called to 
the sub-assembly work which is now being 
incorporated into structural welding. 
The principal disadvantage which has 
restrained a complete conversion from 
riveted to welded construction is that of 
height and resultant difficulties in as 
sembling on the job. In large buildings, 
this must necessarily be accomplished 
with the use of erection bolts. On the 
other hand, great strides have been made 
in one- and two-story structures where 
handling is comparatively simple. 

The Fellowship Committee, which had 
been formed with Mr. O. J. Pearre as 
Chairman at one of the previous executive 
committee meetings, was seen in operation 
for the first time at this meeting with 
splendid results. A rack containing name 
badges for all active members was placed 
at the entrance to the meeting room and 
the members were requested to wear these 
during the meeting in an attempt to 
single out non-members and welcome them 
into our body. Following the meeting, a 
majority of those present retired to the 
rear of the room for refreshments in the 
form of beer and pretzels. This proved 
very successful in holding a larger group 
for general discussion which, previously, 
had been confined to those few who cared 
to migrate to the Club’s bar 


PITTSBURGH 


The March 17th meeting of the Pitts 
burgh Section was attended by approxi 
mately 100 members and guests. 

The speaker of the evening was Mr 
C. A. Liedholm, Chief Engineering Metal 
lurgist of the Curtiss-Wright Corporation, 
Curtiss Propeller Division, Beaver, Pa., 
who discussed in a most thorough manner 
the “Welding of Propeller Blades,”’ as 
manufactured by his Company. 

Curtiss-Wright’s hollow steel propeller 
blades for airplanes are made from tapered 
and formed S.A.E. alloy steel plates which 
are assembled entirely through fusion 
welding. 

The shanks are welded by the Unionmelt 
process whereas the air foil sections are 
welded by atomic hydrogen. Cold shuts 
at the root of the shank welds are elimi 
nated through acetylene welding inside the 
blades with a water-cooled acetylene torch. 

The blades are die straightened, 
quenched and tempered to a minimum 
ultimate of 135,000 psi. These blades 
have to pass exacting X-ray and Magna- 
flux inspection and have close dimensional 
tolerances. They successfully withstand 
severe service involving high static and 
vibratory stress. 

Following the presentation the meeting 
was thrown open for questions from the 
audience. 


ROCHESTER 


The Rochester Section held a joint 
meeting on April 12th with the American 
Society for Metals. The Coffee Talk was 
given by Mr. William Pidgeon, of the 
Pidgeon Shoe Co., who spoke on “Shoes 
and Leather Through the Ages.” 
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Mr. J. J. Vreeland, Metallurgical Engi- 
neer, Chase Brass & Copper Company, 
presented the technical talk on “Welding 
of Copper and Copper Alloys.”’ 


SAN FRANCISCO 


The February meeting of the AmeErr- 
CAN WELDING Socrety was held on the 
26th of February, at the California Golf 
Club, Baden, Calif 

The San Francisco Section departed 
from its usual procedure inasmuch as this 
was a dinner meeting 

The members were so pleased with the 
appointments it was agreed that the 
March meeting should also be a dinner 
meeting, and at the same place 

Mr. L. P. Henderson, of The Lincoln 
Electric Company, was the speaker 
for the evening—his subject, ‘‘Fleet Fillet 
Welding,” was very well received and the 
discussion which followed brought out 
many interesting features 


SOUTH TEXAS 


The South Texas Section held its regular 
meeting at the Houston Engineers’ Club, 
Houston, Tex., March 18, 1943. Mr. Wil- 
liam Loose of the Dow Chemical Company 
gave a very interesting talk about Dow 
Metal and its adaptability to welding. 
Mr. Loose is Dow’s research engineer in 
Midland, Mich. 

Mr. Loose touched on spot welding, gas 
welding, and discussed at length the arc 
welding of magnesium alloys. The arc 
welding is done with helium-arc, using 
a tungsten electrode. Since we had read 
about this process we were very inter- 
ested to see the many samples of welds 
he had. Mr. Loose also showed several 
slides of production welding of magnesium 
alloys. 


WASHINGTON, D. C. 


On March 23rd the Washington Sec- 
tion’s regular meeting was held. The 
Section was privileged to hear a very fine 
talk from P. H. Merriman, Chief Electrical 
Engineer of The Glenn L. Martin Com- 
pany, Baltimore, who talked on Design 
and Use of Welded Joints in Aircraft.” 
Mr. Merriman’s talk was illustrated with 
slides and two reels of motion pictures. 
The Section was interested to see the con- 
siderable spot welding that is being done 
on aluminum aircraft structures. Mr. 
Merriman’s explanation of procedures, 
techniques, limitations and range of 
applications was very clear and complete. 

Prior to Mr. Merriman’s talk and dis- 
cussion three short movies were shown. 
These shorts, loaned by OWI, were 
titled, ‘‘Transportation,” ‘‘Mission Ac- 
complished” and “‘Anchors Aweigh.” 

It is expected to continue to have a few 
short movies from OWI on timely subjects 
before each meeting. 


WESTERN MASSACHUSETTS 


The organization meeting of the West- 
tern Mass. Section was held on March 
29, 1943, at the Holyoke Y.M.C.A. Mr 
F. H. Jones, preliminary chairman, called 
the meeting to order at 8 P.M. Present 
were Mr. E. R. Fish, of the Hartford 
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Steam Boiler Inspection and Insurance 
Company, and District Vice-President of 
the New York and New England Dig 
Mr. L. C. Bibber of the Carnegie-Tihinoj. 
Steel Corp., and 47 members or candidates 
for membership. 

Mr. Jones called upon Mr. Fish ; 
present the Charter to the Section and to 
outline some of the history, dev: lopment 
publications and other benefits of the 
SOCIETY. ‘ 

Mr. Fish’s talk and his command of 
knowledge of the Socrety impressed tt 
group and they responded with a 
ovation. Special tribute was paid 
Mr. Fish to women welders of whom f 
were present. 

Having thus been granted the officig 
authorization to operate as a Section, th 
following officers were elected for th 
year: Chairman, Willard A. Emer 
First Vice-Chairman, Vincent P. Marra; 
Secretary, John J. Kapinos; Treasurer 
Howard Wa. Walsh. Executive Commi 
tee at Large: Herbert S. Hill, John R 
Thompson, Frank M. Joseph, Peter P 
Pieciak, Frank J. Riedl and Frank 
Jones. 

Mr. Jones then turned the meeting 
over to Mr. Emery who gave a short 
speech of acceptance in which he en 
phasized the fact that the Section would 
be successful only with the sincere par 
ticipation of the whole group 

Accompanied by lantern slides, Mr 
L. C. Bibber presented a talk of inter 
est to the group on the ‘Fundamentals 
of Arc Welding.’”’ Mr. Bibber’s fluency 
on the subject was admired by all and it 
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nate to have obtained such a highly qua 
fied speaker. 

Following Mr. Bibber’s talk, Mr. Emery 
informed the group that the next meet 
ing would be held approximately a month 
from date. 

A vote of thanks was tendered to Mr 
W. B. Strathdee, Membership Chairman 
of the Boston Section, who gave his as 
sistance and the benefit of his experienc 
in the preliminary organization of this 
Section. 





YORK-CENTRAL PENNSYLVANIA 


Mr. Bent Laune, Technical Engineet 
Eutectic Welding Alloys Company, Wa 
the guest speaker at the March 17th 
meeting. Mr. Laune spoke on “Net 
Welding Process and Procedures to »@ 
vage All Tools and Metals.” 

Prof. W. J. Conley of the University 
Rochester spoke on N. E. Steels, at Me 
April 14th meeting 


Annual Meeting 
Chicago 


Morrison Hotel 


Oct. 18-21, 1943 


Plan to Attend 
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